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Tames tough steels. Gears from one to 
300 inches in diameter are machined 
by Chicago Gear. Steels up to 375 
Brinell hardness are worked. STANICUT 
Oil 208 BCS helps them do it. StaNicuT 
208 contains maximum amounts of 
sulfur, chlorine and compounding for 
handling tough alloy steels. It is vis- 
cous enough to stay on tools and work, 
yet fluid enough for good cooling. 


Cuts costs. Stanicut Oil 208 BCS is 
used at Chicago Gear for all gear hob- 
bing operations and applications re- 
quiring a straight cutting fluid. There’s 


o 

Chicago Gear no chance of the wrong fluid being 
used, thus no costly losses. One fluid 
cuts down inventory, saves time in 
Mfg. Company keeping track of stocks, cuts paper 

work and ordering. 
ta mes Gets service.Standard Oil's Dick Erick- 
son is assigned to the Chicago Gear 
tou h steels account. With a mechanical engineer- 
, ing degree from Purdue, plus several 
vears’ lubrication experience, Dick 


cuts costs knows how to help a customer, knows 


how to supply technical help where it 


i h counts. Could Stanicut Oil 208 BCS 
wit t Oil 208 BC STANDARD) 


and Standard Oil technical service 
° help you? Ask about them at the ~— 

STANICUT Dil Standard Oil office near you any- 
where in the 15 Midwest or Rocky You expect more 


Mountain states. Or write Standard Oil f 
rom n r 
208 BCS Company (Indiana), 910 South Michigan Sta on 
Pant Avenue, Chicago 80, Illinois. and you get it! 











| 


Quick facts about 

STANICUT Oil 208 BCS 
Contains maximum amounts of sul- 
fur, chlorine and compounding. 
Viscous enough to stay on large 
tools; fluid enough to flow easily, 
give good cooling. 

Can be used straight or diluted. 
Will not separate, become rancid or 
develop deposits. 

Non-irritating, non-corrosive, 
non-toxic. 














Chicago Gear president Bob Weber 
(right) and Standard’s Dick Erickson 
talk over cutting oils in front of 
company's new Pfauter P-2500 gear machine. 
Machine uses only STANICUT Oil 208 BCS 
cutting fluid. 
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We've REcentralized 


to give all engine builders 


even better service 


The cperations of our Thompson Products West Coast Division have moved 
to Cleveland. The machinery which made the famous “Bell” valves and seat 
inserts for the giant diesel, natural gas and gasoline engines is now in full 
operation at the Thompson Products Valve Division...the world’s largest plant 
devoted entirely to the production of valves and valve train parts of all sizes. 
By consolidating all research, engineering and production of valve train 
products under one roof, Thompson can offer you: 
@ The only complete valve train service for any sized engine, any 
quantity order 
@ More rapid contact with three offices to serve you—Cleveland, 
Detroit and Chicago 
@ More rapid delivery through reduced shipping times 
@ Full utilization of the best valve train experience in the industry 
Since 1904, the use of over one billion Thompson-made valves verifies 
unparalleled industry leadership. Today, more than ever, the Valve Division 
is leading the way in design, metallurgy and production of all sizes and types 
of engine valves, seat inserts, retainer locks, caps and positive valve rotators. 


Enlist the services of the Valve Division whenever you need top-flight service. 


THOMPSON PRODUCTS VALVE DIVISION 


Thompson Ramo Wooldridge inc. + 1455 East 185th Street 
Cleveland 10, Ohio 
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RAMCO DIVISION MOTOR EQUIPMENT 
MANUFACTURING DIVISION 


LIGHT METALS MICHIGAN DIVISION VALVE DIVISION 


DIVISION 
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Nickel steels in this power train 
give miles and months of extra service 


For an extra measure of resistance 
to the shocks and stresses of earth- 
moving, here’s where Clark Equip- 
ment Company relies on nickel alloy 
steels in the tough, dependable power 
train used in Michigan tractor-dozers. 


Every shaft, gear and pinion in the 
mechanical gear train is made of 
AISI 4817 steel. This 342% Nickel 
steel combines tough core strength 
with high surface hardness for out- 
standing resistance to shock and 
wear. These heavy-duty carburizing 
properties are liberally designed into 
final drives, too: the planetary sun 


gear and spiral bevel gear and pinion 
are all made of AISI 4817. 


For clutch drums and internal plane- 
tary ring gears, the choice is 8620 
steel. With excellent response to heat 
treatment, this Ni-Cr-Mo carburiz- 
ing steel provides a hard, wear-resis- 
tant case backed up by a tough core 
to resist heavy compressive loads. 


For strong, light-weight scraper 
yokes, Clark uses “T-1”* Steel, a 
quenched and tempered construc- 
tional alloy steel containing Nickel 
and other elements. Three times 
stronger than standard steels, “T-1” 


may be used in lighter section to 
fabricate strong structural members. 


The best design for off-road service 
often depends ©n properties like 
these. To satisfy your strictest re- 
quirements, you can find in a par- 
ticular nickel alloy steel the special- 
ized properties you want. All are 
readily available. And for help in 
finding practical solutions to mate- 
rials-selection problems, simply write 
to Inco. «Reg. tradema 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street Anco, New York 5, N. Y. 


k, United States Steel Corp 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 
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Small Car Body Construction 
The two basic forms of construction are 
currently used in automobiles, body-on- 
frame and fully unitized. J. D. Freedman, 
Ford Motor Co. discusses and compares 
the features of both types. Page 46 


Automotive Uses for Silicones 
A wide variety of the many silicone prod- 
ucts now commercially available are being 
utilized by the automotive industry for a 
broad range of important applications. This 
technical review summarizes the silicones 
of greatest importance and how their prop- 
erties are utilized for automotive design 
and production engineering purposes. 
Page 


Latest Communist Tractors 
Five tractors manufactured in Communist 
countries are described and illustrated in 
a pictorial presentation by David Scott. 

‘i aa ti 

WV Automotive Standards Group Page 50 
Previews Building-Block Machine 


The first large, multi-operation machine 


How Valves Are Machined at Chevrolet 


tool designed and built to the new Special 
Machine Tool Standards was_ recently 
viewed by automotive “SMTS” committee 
members. This transfer machine, the Econ- 


Nearly all of the equipment for making 
engine valves in the No. 5 Plant of the 
Chevrolet Division of G M C at Flint, Mich. 
is mechanized. The setup is described in an 


article by Herbert Chase. Page 51 


omatic C-5741, was made for American 
Motors Corp. by Buhr Machine Tool Co. 
Included are special statements by: E. W. 
Bernitt, American Motors Corp.; Henry C. 
Daum, Ford Motor Co.; R. L. Witsche. 
International Harvester Co.; Harold Cooper 
and Kenneth C. Butterfield, Chrysler Corp.; 
and Joseph H. Buhr, Buhr Machine Tool 
Co. Page 39 


16 New Product Items and Other 
Features Such as: 
Machinery News, Metals, Airbriefs, and 


Automation News Report. 


. continued on next page 
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Canadian Production Totals 254,708 Units...........-++-+-- 
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ANOTHER CUSTOMER SERVICE FROM BENDIX. . . Brake Headquarters of the World 


Bendix maintains a fleet of mobile brake laboratories 


which are available to you. These laboratories contain 
inl e a advanced brake testing instruments and are manned by 
Bendix engineers. They bring Bendix brake experience 


and know-how right to your doorstep. 


The newest of these mobile labs, shown below, pro- 

vides outstanding facilities for testing heavy-duty 

r a ie brakes. Latest electronic instruments observe and record 

temperatures, pressures and displacements in every 

part of brakes being tested—they take the pulse of 

* & brakes working under GCW loads up to 65,000 pounds. 
Engin rl hy g Bendix designs, tests and produces more brakes than 
ee anybody else in the business. And mobile laboratory 

service is only one of the many advantages offered by 

Bendix . . . “brake headquarters of the world.’”’ For 


help on your brake problems, write, wire or phone our 
eS or a or ¥ Customer Application Engineers at South Bend. 


Newest Bendix mobile brake laboratory tests heavy-duty brakes. 
Top photo shows Bendix engineer at instrument panel inside 
mobile lab. 


Bendix ‘Siwision South Bend, inp. Ht 


CORPORATION 








= the new 

, word for the 

* world-famed 
leader an 
replacement 
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DIESELPAK 


Imperial DreseLpak with exclusive filtering process, patented media and 
superior performance effectively removes solid and colloidal impurities from 
H.D. compounded oil for 7,000 to 12,000 miles of normal diesel truck 
operation. When you consider maintenance cost per mile, the Imperial model 
DieseELpak is the most economical oil filter replacement pack you can use— 


regardless of price. 


ALSO THE NEw REGULAR DIESELPAK® .@) 
for maintenance schedules 
calling for frequent oil and /) ’ 
pack changes (4,000-7,000 mile 
GENUINE DIESELPAK PROTECTION 
INCORPORATED 


LOW INITIAL COST 
2514 So. Grand Avenue, Los Angeles 7, California 
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TOUGH, ON-THE-JOB TESTS LIKE THESE CONVINCE USERS 


Texaco Cleartex Performs Better 
ON BOTH CUTTING AND LUBE SIDES! 


Company A: a leading bearing manufacturer (name on 
request ). 

Job: forming and cut-off of 52100 and C-1118 tube stock 
for bearing races. 

Had been using: three petroleum products; one on lube 
side, one on cutting side, one to build up cutting oil diluted 
by lube oil. 

TEST: Texaco Lube Engineer recommended dual-purpose 
Cleartex 140 for both cutting and lube sides of 25%” 
Conamatic for thirty day trial. 

RESULTS: better finish, improved tool life, no dilution of 
cutting oil. Company switched all 30 automatics to 
Cleartex. After 6 months, no addition of base oil needed! 
Company B: a well-known maker of cable (name on 
request ). 

Job: machining 303 Stainless brake cable nipple. 

Had been using: three products —lube oil, cutting oil and 
base oil. 


TEST: Texaco Lube Engineer recommended Cleartex 140 
for both cutting and lube sides of 15s” six spindle 
Greenlee. 

RESULTS: after two weeks, company began gradual switch- 
over of all 22 automatics to Cleartex! Got better tool life, 
improved finish on wide variety of steels, stainless and 
brass! Six months later—no compounding needed, even 
after tapping tough stainless! 

A Texaco Lubrication Engineer will help you select the 
Cleartex grade which can give you similar results on your 
automatics. Just call the nearest of the more than 2,300 
Texaco Distributing Plants, or write: 

Texaco Inc., 135 East 42nd Street, New York 17, N. Y. 


TEXACO 


Throughout the United States 
Canada * Latin America * West Africa 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY 


PRODUCTION 


DOWNTIME, MAINTENANCE) 








STEEL FITTINGS 


FORGED PIPE FITTINGS—TEF-SEAL®) NUT 


Forged Pipe Fittings—Tef-Seali) Nut forged steel 
pipe fittings are machined from AIS! 12 L 14 
material. All threads are N.P.T.F. Dryseal Threads 
Exclusive ‘‘ball drilling’ eliminates turbulence, 
insures smooth, full flow. Interchangeable with 
GMC dimensional standards and are pressure rated 
for up to 3000 p.s.i. Every fitting is marked with 
its individual rating. Available in most common 
styles for all major needs in a range of sizes 
from 4%” to 1%” and larger 


Tef-Seal nuts to make every pipe joint leakproof 
are made from AIS! 12 L 14 steel and virgin 
teflon. Threads are N.P.T.F. Dryseal threads 
Available in range of sizes from 4%” to 1%” 


FLARE-TWIN HYDRAULIC TUBE FITTINGS 
SAE 37° FLARE (J.1.C.) STEEL FOR FLARE TUBE 
SYSTEMS. Two-pc. and three-pc. carbon and 
stainless steel with cadmium plated or Weather- 
cote finish, also in heavy pattern brass. Standard 
sizes: 4%” through 2”. Pressure Ratings: up to 
10,000 p.s.i 


ERMETO FITTINGS 


No threading, welding or soldering. Designed for 
high pressure systems, the Weatherhead ‘'7000' 
series flareless Ermeto fitting meets all SAE ap 
proved standards for hydraulic flareless tube fit 
tings. In a complete range of standard styles, the 
*7000"' series Ermeto includes all styles of straight 
thread fittings for SAE approved ‘‘O’’ ring boss 
mounting. Sizes to 2” in stainless or carbon steel 


BRASS TUBE FITTINGS 


—D Se — . 
S.A.E. 45° FLARE 


2 


COMPRESSION 


a3 —_— 


SELF-ALIGN 


Weatherhead brass fittings are made from high 
quality SAE 72 brass bar stock. Exclusive extrusion 
process makes WEATHERHEAD brass fittings 
stronger, lighter in weight and more durable than 
cast or forged fittings. Precision machined to 
meet SAE standards and specifications. Large, uni 
form wrench pads have standard dimensions for 
easy assembly using standard open-end wrench. On 
fittings where pipe threads are used, we have 
standardized on Dryseal American National Stand 
ard Taper. Weatherhead offers the only complete 
line of brass fittings with these outstanding ad 
vantages 


a. ah 
INVERTED FLARE 
zs. =— 
ee 
THREADED SLEEVE 


PIPE 


BULK HOSE--REUSABLE HOSE ENDS 


130 different types for ap 
plications up to 10,000 ps 
2” 1.0 


Sizes for 4%” to 2 


H-9—Low Pressure 
SAE 30R?) 


H.17—Medium Pressure 
(SAE 100R3 


BRASS & STEEL FITT 


HOSE & ASSEMBLIE 


TOOLS & ACCESSORIE 


WEATHERHEAD 





Guam Ge «= = 


H-25—High Pressure 
(SAE 100R2) 


—_ Sa 
H-69—Medium High Pres 
sure (SAE 100R5) 

— 


1—Standard 2-pc 
Reusable Ends 


2—Steel Ends 


4—Push-on Ends 
} ‘*Barb-Tite’’ 


3—Clamp-Type Ends 


H-108—Medium High Pres 
sure (SAE 100R1) 





FOR DETAILS : 8 
ee Weatherhead « 
weet’s Product Design File 

Plant Engineering File, the Fluid 
Power Directory. or write direct 


atalog in 


THE WEATHERHEAD (O., FORT WAYNE DIVISION 
Dept. AI-8, 128 W. Washington Blivd., Fort Wayne, Ind 
In Canada 

The Weatherhead Co., Ltd., St. Thomas, Ont 
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CALENDAR 


OF COMING SHOWS AND MEETINGS 





lith Annual tndustrial Research 
Conference, Harriman, N. Y. 
Aug. 


American Astronautical Society, 
Western National Meeting, 
Seattle use Oneewe Aug. 


Summer Institute, Non-Destructive 
Testing, Sacramento State Col- 
lege : , Aug. 


Western Electronic Show and Con- 
vention, Los Angeles Aug. 


International Heat Transfer Con- 
ference, sponsored by ASME, 
American Society of Chemical 
Engineers, and IME, ICE (Brit- 

SD aes ‘ Aug. 28 to Sept. t 


Machine Tool Exposition — 1960 
(sponsored by National Machine 
Tool Builders Assn.), Chicago 

Sept. 


Production Engineering Show, Chi- 
cago Sept. 


2nd Coliseum Machinery Show, Chi- 
cago Sept. 


ASME Engineering Management 
Conference, Cambridge, Mass. 
Sept. 7-9 


Fall Meeting, Material Handling In- 
stitute, Virginia Beach, Va. 
Sept. 12-1 


Steel Founders’ Society of America 
Fall Meeting, Hot Springs, Va. 
Sept. 18- 


0 


AWS National Fall Meeting, Pitts- 
burgh Sept. 26-30 


SAE, National Aeronautic Meeting, 
Los Angeles Oct. 10-14 


Cast Bronze Bearing Institute, 1960 
Annual Meeting, Asheville, N. C. 
Oct. 12 


Annual 
Oct. 17-18 


Magnesium Association 
Convention, Cleveland 


42nd National Metal Exposition and 
Congress, Philadelphia Oct. 17-27 


SPI. “Tooling for the Plastics In- 
dustry,”" New York ‘City Oct 


1960 Fleet Maintenance Exposition, 
New York City Oct. 24-2 


15th Annual Technical Exposition, 
American Society of Body Engi- 
neers, Detroit Oct. 26-28 


Material Handling Institute Show, 
Louisville, Ky. Nov. 1 


ASTME, Western Too! Show, Los 
Angeles . Nov. 14-19 


Automotive Electric Association, 
43rd Annual Meeting and 24th 
Annual Mfg.-Dist. Conference, 
Chicago Dec. 2-9 


SAE, International Congress and 
Exposition, Chicago Jan. 9-13, °61 
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The versatile Terra Scoop, designed for maximum strength with minimum dead weight. Built by Danuser Machine Company, Fulton, Mo. Weighs only 
540 pounds. USS “T-1" Steel is readily flame cut, welded and fabricated by usual shop methods. 


Lightweight scoop 


built strong and rigid with @s9 “T-1" Steel 


Fabrication advantages. During initial testing, 
it was established that flame cutting, by which the 
end plate is made, actually imparts a superior hard- 
ness to the edge which functions as a cam in the 


The big problem in designing the ‘“Terra Scoop,” a 
bucket with over 42-yard capacity for small trac- 
tors, was to obtain great strength and rigidity 
without exceeding size and weight limitations. 

The first prototype scoop bulged at the ends and 
couldn’t be used. That’s where USS “T-1” Steel 
entered the picture. With a minimum yield strength 
of 100,000 psi, %4-inch plates of ‘“T-1”’ Steel gave 
the Terra Scoop all the strength it needed—and 
more, too-—without increasing weight. 

Since then, many Terra Scoops have been sold. 
Not a single failure has been recorded in any of the end 
plates—thanks to the extra yield strength of USS 
““*T-1” Steel. What’s more, the high resistance of 
“*T-1” Steel to impact abrasion and corrosion has 
added years to scoop life. 


_ 


This mark tells you a product is made of modern, dependable Steel. 
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operating mechanism. This edge has to retain its 
hardness to prevent peening from hardened rollers 
with which it comes in contact. Welding and ma- 
chining were accomplished without difficulty using 
recommended shop methods. 

Free books for designers. If your problem is 
designing bigger, more rugged equipment, you'll 
be interested in our booklets on USS “*T-1’’ Con- 
structional Alloy Steel and USS Man-T En, Cor- 
TEN and Tri-TEN Brands of High Strength Steel. 
Write United States Steel, 525 William Penn Place, 


Pittsburgh 30, Pennsylvania. 
USS, “T-1", MAN-TEN, COR-TEN 


TRI-TEN e registered trade rh 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & lron— Fairfield, Alabama 

United States Steel Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Stee! 
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Savings Pile Up 
With Torrington Needle Bearings BEARINGS FEATURE: 


Full complement of retained 
rollers 
: Unequalled radial load ca- 
Needle Bearings. A full complement of small-diameter rollers provides a pacity 


TORRINGTON NEEDLE 


You get performance-plus at a low, low unit cost when you specify Torrington 


Low coefficient of starting 
; re f ble si and running friction 

at i ; 0 an % or Des g of comparable size or performance. . 

it a lower unit cost than any other Ddearing Of comparable size or performance Low unit cost 


maximum number of contact lines. The result—a higher radial load capacity 


Precision rollers operate smoothly and efficiently, with a low coefficient of « Long service life 
* Compactness and light weight 


ae ¢« Runs directly on hardene 
lips on the outer shell, permitting faster and easier installation or assembly. shafts y ‘ 


starting and running friction. Positive roller retention is insured by turned-in 


Your Torrington representative is an expert on Needle Bearings. For full * Permits use of larger and 
, ; stiffer shafts 
information on how they can bring savings and improved product design and 











performance call Torrington—maker of every basic type of anti-friction bearing. 


progress through precision TORRINGTON BEARINGS 
THE TORRINGTON COMPANY Torrington, Conn. « South Bend 21, Indiana 
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The Rockwell-Standard Traction Equal- 
izer provides a substantial increase in 
tractive effort to the wheel with the best 
road adhesion. It is effective on a vehicle 
even if one pair of driving wheels has no 
traction. Provides safer, surer perform- 
ance on or off the highway . . . easier con- 
trol on curves, slippery pavement and 
soft ground. Eliminates tendency of 
vehicle to swerve when one wheel sud- 
denly loses traction. 


Automatic actuation. Doesn’t depend on 
driver to start it working. Whenever one 
wheel tends to turn faster than the other, 
Traction Equalizer starts to work. 


Tailored to your needs. With multi-drive 
axle vehicles, each axle may be equipped 
with Traction Equalizer units. No matter 
where your vehicles operate—on or off 
the highway — the Rockwell-Standard 
Traction Equalizer gives your vehicles 
better traction. 


Self lubricating. Traction Equalizer auto- 
matically picks up standard axle lubri- 
cant and works it through unit. 


Less maintenance. Normally, Traction 
Equalizer requires no maintenance be- 
tween axle overhaul periods. It also 
cushions impact of heavy loads on tires, 
shafts and gears. 


Ahibthor Fhodurl of. 
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Over 1000 


Wyman-Gordon forgings 


pace advanced jet designs 





i 


Largest closed-die forging 
ever made for commercial aircraft 


The forging of these 657 lb. bulkheads presented aluminum, magnesium, titanium, as well as 

unusual problems of die design, forging, and many new uncommon alloys. 

handling. The successful solution of these prob- 

lems saved costly assembly of many smaller parts 
costly both in terms of dollars and pounds. 


In highly-stressed parts in modern aircraft there 
is no substitute for forgings and in complicated 
forgings of difficult alloys, there is no substitute 
From this huge main bulkhead forging to the for Wyman-Gordon quality and experience, 
engine parts above, Wyman-Gordon forgings supported by the greatest range of heavy forg- 
are in wings, fuselage, landing gear and engines of ing equipment and technical know-how in the 
the newest commercial jet aircraft. These and industry. We are prepared to serve you at the 
a great variety of other vital components are design, engineering and purchasing stages of 
forged from many types of materials; steel, your developments. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon materials 


HARVEY ILLINOIS WORCESTER MASSACHUSETTS DETROIT MICHIGAN 


GRAFTON MASSACHUSETTS LOS ANGELES CALIFORNIA PALO ALTO CALIFORNIA FORT WORTH TEXAS 
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Readers’ opinions or requests for additional information on material appearing 

in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 

column. No unsigned letters will be considered, but names will be withheld 

on request. Address Letters fo the Editor, AUTOMOTIVE INDUSTRIES, 56th & 
Chestnut Sts., Philadelphia 39, Pa. 


ZINC RICH PAINT 


In your May 1, 
there was a very well written ar- 
ticle on “Corvair Underbody 
Rustproofed With Zine Rich 
Paint.” 

We are highly interested in this 
subject and would appreciate your 
forwarding to us the name of the 
manufacturer of this product and 
how they identify same. 

J. H. Robinson 

Works Metallurgist 
International Harvester 
Motor Truck Division 
Springfield, Ohio 

@ Sources: Industrial Metal 

Protectives of Dayton, Ohio, 

and United Paint Chemical Co., 

of Royal Oak, Mich. Sorry, we 
have no identification code. 


Ed. 


i960, issue, 


BACK ISSUES 


Thank you for your excellent 
cooperation in assisting me to ob- 
tain back issues of your most ex- 
cellent publication. 

Thomas D. Colbridge 
Chief Engineer 
Johnson Bronze Co. 
New Castle, Pa. 


ROLL-OVER FIXTURE 


In your April 15th issue, you 
described a chassis roll-over fix- 
ture being used at the 
plant. Would you please send us 
the name of the person we could 
contact at Dodge to obtain more 
information about this fixture? 

Donald P. Hattery 

Materials Handling Engineer 
Link-Belt Speeder Corp. 
Cedar Rapids, Iowa 

@ Suggest you contact Mr 

Frank W. Wylie, Public Rela- 

tions Director, Dodge Division, 


Dodge 


7900 Jos. Campau, Hamtramck, 


Mich.—Ed. 


HUMAN ENGINEERING 


In the June 1 issue of AUTOMO- 
TIVE INDUSTRIES, you refer to “five 
reports con- 


human engineering 


cerning effects of isolation, self- 
instructional devices, individual 
and group control systems, inter- 
member communication, and the 
trade-off of variables in decision 
making have been compiled for 
science and industry.” 

Are copies of this report avail- 
able? If so how can we obtain 
them? 

J. C. Margetic 

Division Manager 
Chicago Transit Authority 
Chicago, Ill. 

@ Copies may be purchased 
through the Office of Technical 
Services, Business and Defense 
Services Administration, U. S. 
Commerce, 


Department of 
Washington, D. C.—Ed. 


AUTOMOTIVE FASTENERS 
As Vice President of the Indus- 
trial Fasteners Institute, I want 
to congratulate you on your excel- 
lent presentation of “Engineering 
Advances in Automotive Fasten- 
ers,” by Frank Masterson, in the 
June 15th issue. 
It has received very favorable 
automotive 
fasteners 


comments from both 
people and_ industrial 
manufacturers in the Detroit area. 
It is very timely, because the sub- 
ject of greater reliability is up- 
permost in the minds of all manu- 
facturers today. 

You have done an excellent ser- 
vice to your readers and to our 
industry. 

Keep up the good work! 

M. A. Chambers 

President 


National Machine Products Co. 
Utica, Mich. 





For The Best 
BULK PACKAGING 


STANDARDIZE 100% 


ov SOUTHERN 


FASTENERS 
Stes wo" 


industry - acclaimed 
bulk packaging sys- 
tem will save you 
valuable handling 
time, regardless of 
whether your pres- 
ent materials move- 
ment is mechanical, 
manual, or power- 
driven. 
Heavy, 275# test 9" x 9" x 62" car- 
tons with telescopic top are securely 
bound with single wire which can be 
cut for quick, easy access to screws 
without damaging cartons. Thus tops 
and bottoms of cartons are usable on 
two production line stations; can be 
re-closed and re-used as often as 
desired. 
Quantity shipments are made in units of 
36 cartons steel strapped to 30" x 30" 
two-way entry free pallet. Your ship- 
ment arrives ready for easy ceiling-high 
storage, or can be quickly disassembled 
for use at assembly line stations. 
Write, asking for Chart BP-2, telling 
about standard quantities for each size 
of machine screws and tapping screws. 
Address Southern Screw Company, P.O. 
Box 1360, Statesville, North Carolina. 
Manufacturing and Main Stock 
in Statesville, North Carolina 
Warehouses: New York « Chicago « Dallas « Los Angeles 
Machine Screws & Nuts * TappingScrews * 
Wood Screws * Stove Bolts + Drive Screws «+ 
Hanger Bolts * Carriage Bolts * Dowel Screws 


COMPANY 


mOETH COCOLIME 


scRew 


srareswrce 
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ROTATION 


| 





| 


a 


| 


in rotating parts 


from 4% oz. to 100,000 Ib. 

The Gisholt method is fast and simple . . . 
climinates guesswork handles single parts 
or large production runs at lowest cost 


Just load the work and apply rotation. Whether 
the part requires correction in one or two 
planes, the angle of unbalance is clearly indi- 
cated. The direct-reading amount meter shows 


how much material must be added or removed 
Iver 2 tandard models in the Gisholt Balancer 
handle parts ranging from the small gyro in terms of 
motor hown compared to a paper clip) to the suitable for the work. 
massive geor shown in a Gisholt Floor-Type U 
Balancer Gisholt Balancers are easily equipped with 


the correction method most 


. 
Accuarcy? You can measure vibration as small integral correction equipment that permits 
? n the small gyro motor using an : 
RAAATE ym} , , > y 1IMe 

HS Balancer, and vibration as small as .OO002 combining location of angle, measuring of un 
with the large Ty ) Balancing Machines balance, correction and inspection in one han- 
dling. For full information, call your Gisholt 

Representative, or write tf our Balancing 


Catalog 1109-C 


MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A 


levcatiaute Gisholt’ s Extended 
Payment and Leasing Plans 


Turret Lathes « Automatic Lathes « Balancers e« Superfinishers Threading 
Lathes « Factory-Rebuilt Machines with New-Machine Guarantee 
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VERSATILE MECHANICS UNIVERSAL JOINTS 
Are Used In All Of These Products 
And MANY MORE—— 


VERSATILE MECHANICS Roller Bearing 
UNIVERSAL JOINTS have been used in al- 
most every type moving vehicle everywhere 
—on the land—in the air—and in the 
water. They excel in their use for both main 
drives and controls—have transmission 
flanges for any type of brake drum—are 


easy to service—gives less down time—have 
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long slip—can run at greater angularity— 
and are of precision high quality. Let our 
engineers show you how the VERSATILITY 
of MECHANICS Roller Bearing UNIVERSAL 
JOINTS will give your products more com- 
petitive advantages. 

MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2024 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 
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Photo courtesy Daffin Mfg. Co. 


Aristoloy Leaded reduces cost 50% 


$$ —~, 


on drive shaft for { Daffin Mig. | 


Daffin engineers were skeptical when the Copper- The finished part reveals no detectable difference 
weld representative said Aristoloy Leaded* steel in physical properties. 
would reduce production costs of a 500 Ib. drive And, since switching to Aristoloy, Daffin reports 
shaft . but today savings are 50% greater “uniformity of the steel has been 
compared with the steel formerly used. much more consistent.” 
For complete information call the 
Lower cost of material (an unleaded nickel alloy Copperweld representative in your 
was formerly used), longer tool life and increased nearest large city . . . or write today 
feed and speed are responsible for the savings. for New Products & Facilities Catalog. 


* Inland Ledioy License 


DIVISION OF 
BNSC R CopPpERWELD 


STEELS |} STEEL COMPANY 


ARISTOLOY STEEL DIVISION « 4025 Mahoning Ave., Warren, Ohio « EXPORT: Copperweid Steel International Co., 225 Broadway, New York 7, N. Y. 
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'61 Models Under Way 


'60 Output to Barely Exceed 6 Million 


By Hugh C. Quinn, Detroit Regional Editor, 
and C. B. Campbell, News Editor 


While production of 1960 model 
passenger cars grinds to an early 
halt, 1961 production already is 
getting under way. 

Some car lines shut down in July, 
and most will stop in early August, 
with only a trickle of 1960 pro- 
duction continuing past the middle 
of the month. 

First to end 1960 production was 
Imperial, on June 30. The latest 
scheduled output is at the Ford 
Motor Co. Lincoln - Thunderbird 
plant in Novi, Mich., which is 
planning cars through Sept. 9. 


Special In Production 

Meanwhile, Buick’s new compact 
Special got into regular production 
Aug. 1 at Flint, Mich., and several 
Chrysler Corp. lines begin hum- 
ming again the first week of Au- 
gust. Others will be back into pro- 
duction Aug. 22 or 29 or Sept. 6. 
Lincoln, Thunderbird, and Ponti- 
ac’s new Tempest will be the late 
starters on Oct. 3, according to cur- 
rent plans. 

Total production for the 1960 
model year was lower than the sales 
pace might indicate because of a 
late start and early finish. Steel 
strike interruptions last fall held 
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up production in varying degrees 
at all five companies, and put a 
serious crimp into Chrysler and 
General Motors schedules. 

All lines are phasing out earlier 
than usual this year because the 
National Automobile Show in Oc- 
tober is forcing early introduction 
of 1961 cars. 

The industry total for the model 
year, when all returns are in, will 


be 6,008,566 cars—give or take a 
few. This is based on actual totals 
to date and on planned volume for 
the balance of the model run for 
those lines still in production. 

The total breaks down into 2,- 
794,827 for GM; 1,732,129 for 
Ford; 890,765 for Chrysler; 465,- 
000 for American Motors, and 125,- 
845 for Studebaker-Packard. 


Changeover Schedule 

Here is a rundown on the model 
changeover schedule for the indus- 
try, with estimated 1960 model pro- 
duction: 

Chevrolet (1,403,618) shut 
down Aug. 12 or 13, start up Aug. 
29. 

Ford (911,924) ; shut down Aug. 
12, start up Aug. 29. 





CHRYSLER TESTS UNIBODY CONSTRUCTIO 


onset 


~ 
rs 
\ 


~~ 


This 1960 Chrysler traveled from Chicago to Detroit on three wheels to prove 


advantages of unitized 


body. Electronic recorders indicated no sag in right 


front section. A one-ton weight in trunk couterbalanced loss of support. 
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Rambler (465,000); shut down 
early August, start up two weeks 
later. 
Falcon (436,525); shut 
Aug. 20, start up Aug. 29. 
Pontiac (396,716); shut 
Aug. 5, start up Aug. 22. 
Dodge (349,515); shut 
July 22, start up Aug. 1. 
Oldsmobile (347,141) ; shut down 
Aug. 10, start up Sept. 6. 
Buick (254,001) ; shut down July 
29, start up Sept. 6. 
Corvair (251,352); shut 
Aug. 12 or 13, start up Aug. 29. 
Plymouth (242,212); shut down 
July 22, start up Aug. 1. 
Valiant (184,391); shut 
July 22, start up Aug. 1. 
Mercury (151,155); shut 
Aug. 12, start up Aug. 29. 


down 
down 


down 


down 


down 


down 


Cadillac Starts Late 
Cadillac (142,000); shut 
Aug. 8, start up Sept. 6. 
Lark (125,845); shut down July 
22, start up Aug. 22. 
Comet (116,206); shut 
Aug. 20, start up Aug. 29. 
Thunderbird (91,831); shut 
down Sept. 9, start up Oct. 35. 
Chrysler (73,135); shut 
July 22, start up Aug. 8. 
Lincoln (24,488); shut 
Sept. 9, start up Oct. 3. 
De Soto (23,805); 
July 22, start up Aug. 8. 
Imperial (17,707 shut 
June 30, start up Aug. 15. 
Buick Special—Start up Aug. 1. 
Dodge Lancer—Start up Aug. 1. 
Oldsmobile F-85—Start up Sept. 


down 


down 


dow n 
down 
down 


shut 


down 


Pontiac Tempest—Start up Oct. 


Chrysler out by 
plant rather than by car line, be- 
ginning July 12 in Los Angeles 
and winding up July 22 in Detroit. 


Corp. phased 


Ford Strike Hurt 
Compact Production 


A seven-day parts plant strike in 
July hit Ford Motor Co. where it 


hurt the most—right in the com- 
pacts. The company lost more than 
a week’s production of both Fal- 
ind Comets as a result of a 
work standards dispute at the 
Walton Hills stamping plant in 


cons 


Eight assembly plants, employ- 
ing 15,200, were forced to close by 
a strike of 3800 workers at the 
stamping plant. Several manufac- 
turing operations also were cur- 
tailed. 


Ford Div. moved its 1961 an- 
nouncement date back a week to 
Sept. 29 because of the work stop- 
page. A division spokesman said 
the date was moved because the 
strike caused uncertainty about 
getting 1961 stocks built up in time 
for the earlier announcement. 


The strike, by members of Local 
120, (UAW), involved an unusual 
issue. The union, according to a 
Ford official, charged the company 
with a slowdown. Usually, the 
union charges management with 
speedup attempts. But Ford was 
demanding that work be spread 
out over the normal eight-hour 
work shift, instead of being rushed 
on the early part of the shift. 


Another strike at the Mercury 
assembly plant in Wayne, Mich., 
halted production for nearly two 
weeks. Here, the involved 
work standards and wage rates. 


issues 


Educator Elected 

Dr. Eric A. Walker, president 
of Pennsylvania State University, 
is the new president of the Ameri- 
can Society for Engineering Edu- 
cation. 


Canadian Production 
Totals 254,708 Units 


Canadian motor vehicle produc- 
tion in the first six months of 1960 
totaled 254,708 units, up from 242,- 
930 units a year ago. 

Passenger car output in the 
January-June period rose from last 
year’s 200,430 units to 209,068, 
while commercial vehicle produc- 
tion increased from 42,500 to 
15,640. 


Reo Military Order 


Reo Div. of White Motor Co. has 
received a $13.5 million govern- 
ment order for 2082 M-44 2% ton 
military trucks. The ordnance con- 
tract is for 1521 cargo trucks, 380 
gasoline tank trucks, 126 chassis 
and 50 water tank trucks, plus five 
vans. The contract calls for de- 
livery between November, 1960 and 
May, 1961. 





TANK TRAILER IS LIGHTER, STRONGER 


Full length Kaiser aluminum extrusions are key structural items in Trailmo- 


bile’s new tank trailer. They are used as primary members for upper and 


suburban Cleveland. lower portions of tank shell. Vehicle’s strength is increased 20 per cent. 
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Ford Will Market 
Heavy-Duty Diesel 


Ford Motor Co. will market a 
heavy-duty Diesel truck line this 
fall, using a Cummins Diesel for 
power. The Diesel tractors, in the 
665,000 GVW category, will be 
built at Ford’s Louisville plant, 
where gasoline heavies already are 
built. The Diesels, however, will be 
a step larger than anything Ford 
has built in the past. 

A separate assembly line is be- 
ing installed at Louisville to ac- 
commodate the giant cabs. Line 
speed on the new facility will be 
about one unit an hour. 

Ford has been fleet testing 
Diesel-powered trucks since May, 
1959. Four commercial users have 
logged more than half a million 
road miles with the test units. 

Ford has no plans at present for 
commercial application of its 534 
cu in. Diesel engine developed re- 
cently for a military cargo truck 
program. This Diesel is a modifica- 
tion of Ford’s 534 gasoline truck 
engine. Future plans for the Die- 
sel version would depend partly on 
the outcome of Army test pro- 
grams and the awarding of a pro- 
duction contract to one of three 
competitors. 

Meanwhile, it was learned that 
Ford’s Econoline trucks, the other 
end of the scale from the new Die- 
sel behemoths, will be introduced 
after Labor Day. The Econoline, 
first reported in AI Nov. 15, 1959, 
will be a lightweight truck line 
separate from the recently-an- 
nounced Falcon Ranchero pickup 
and P-100 parcel delivery chassis. 


GM Bachelors’ Degrees 


General Motors Institute will 
award bachelors’ degrees in elec- 


trical engineering beginning in 
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1963, in addition to the mechanical 
and industrial engineering degrees 
now granted. Electrical engineer- 
ing students will elect one of two 
special sequences for the fourth 
and fifth years at GMI, either elec- 
trical power or electronics. 


Reo Introduces 
Five New Models 


Five new model series have been 
introduced by the Reo Div., White 
Motor Co. 

The new models include a 90-in. 
bumper-to-back-of-cab truck and 
trailer featuring the Reo Gold 
Comet V-8 engine; a 62-in. hydrau- 
lic tilt cab-over-engine; a fiberglass 
tilt cab-forward; a 90-in. Diesel 
tractor line, and a 50-in. aluminum 
tilt cab Diesel line. 

John C. Tooker, Reo vice presi- 
dent and general manager, said the 
new models give Reo one of the 
broadest model line-ups in the 
medium and heavy-duty field. 


Brunswick Acquires 
Larson Boat Works 


Brunswick Corp. has purchased 
Larson Boat Works, Inc., Little 
Falls, Minn. In February, Bruns- 
wick entered the pleasure boat in- 
dustry when it acquired Owens 
Yacht Co., Baltimore. 

Larson also has plants in Alli- 
ance, O., Nashville, Ga., and On- 
tario, Calif. Larson produces glass 
fiber boats from 71% ft dinghies to 
25-ft cruisers. 

B. E. Bensinger, Brunswick 
president, said the acquisition will 
involve issuance of about 57,000 
additional shares of Brunswick 
stock worth $3.7 million at present 
prices. 


Alloy Casting Election 


J. D. 
Ohio Steel Foundry Co., Spring- 
field, O., has been elected president 
of the Alloy Casting Institute. 


Hagans, sales manager, 





DOUBLE DUTY AUSTIN A40 


Styled by Pinanfarina, the A40 two-door sedan can be converted for station 
wagon use. The forward folding back seat and tailgate-type rear opening 
provide space for outsize cargo. Its 38.5 hp engine assures up to 40 mpg. 
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Holley Carburetor 
Making Computers 


Holley Carburetor Co., pioneer 
manufacturer of automotive parts, 
has branched out into the computer 
field. Holley’s first installation is a 
$150,000 electronic analog simula- 
tor and operator training console 
at the new Enrico Fermi Atomic 
Power Plant near Monroe, Mich. 


Holley’s new Electro-Mechanical 
Division designed, engineered and 
built the simulator, which is an 
electronic working model of the 
sodium-cooled fast breeder reactor 
at the power plant. The training 
console will give power plant op- 
erators advanced training before 
the atomic plant is ready for op- 
eration, reports N. J. Dann, gen- 
eral manager of the Electro-Me- 
chanical Division. 


Newberg to Repay 
$450,000 to Chrysler 


When William C. Newberg de- 
parted as president of Chrysler 
Corp., after only nine weeks in the 
post, the only official explanation 
was that “differences of opinion”’ 
over policy matters had arisen be- 
tween Mr. Newberg and the board 
of directors. 

Rumors and speculation began 
immediately about the real “why” 
of his departure. But these early 
reports were nothing compared 
with the speculation and second- 
guessing that cropped up when the 
corporation announced that its ex- 
president had agreed to repay 
profits “in excess of $450,000” 
made by him from interests in 
vendor companies. 

Chrysler’s terse, three-paragraph 
announcement gave the gist of the 
story, but certainly no details. The 
statement, which came from the 
board of directors, said that Chrys- 
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ler had learned of Mr. Newberg’s 
interests as a result of an investi- 
gation instituted by L. L. Colbert 
as chairman of the board. The in- 
quiry was conducted by Chrysler’s 
general counsel and independent 
auditors. 

The statement said Mr. Newberg 
co-operated in the investigation 
and made an offer of settlement, 
which the directors approved. 

The company would not elaborate 
or name any or the number of 
vendor companies involved. Neither 
was the exact amount of money 
disclosed. The case is still alive, 
however, with the Securities and 
Exchange Commission stepping in 
to investigate. 


Potthoff Becomes 


Management Aide 


W. C. Potthoff, widely known in 
the field of ultrasonics, is entering 
the management consulting field 
with offices in West Chester, Pa. 

Mr. Potthoff was active in found- 
ing the Ultrasonic Manufacturers 
Association and became its first 
president. He recently resigned as 
executive vice president of Aero- 
projects, Inc., and president of 
Sonobond Corp. to become a man- 
agement consultant. 


New Olds Building 

Oldsmobile Div. will build a 232,- 
000 sq ft engineering building near 
the main plant in Lansing, Mich. 
The two-story structure will house 
an experimental garage, drafting 
area, testing laboratories, wood 
model shop and appearance analy- 
sis room. 





Perkins Engines 
Ltd. Diesel de- 
signed for flame- 
proofed vehicles 
and industrial ap- 
plications. The 
“Three-152” fea- 
tures a water-jack- 
eted exhaust man- 
ifold to cool ex- 
haust gases and 
wide joint faces 
on the head for 
mounting the in- 
duction flame trap. 
The three-cylinder 
engine of 152.7 cu 
in. displacement 
develops 29 hp at 
1650 rpm. 
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Another new development using 


B.EGoodrich Chemical -~ #2: 


A 


= 
“ae : 


Willard drain valves, using a diaphragm molded of Hycar by 
Immel Engineering, Dallas, are used in commercial washing ma- 
chines manufactured by Cook Machinery, Inc., also of Dallas. 
B.F.Goodrich Chemical Company supplies the Hycar nitrile rubber. 





Detergents tough on rubber parts as well as dirt 
..- tll Hycar solved the problem 


‘The drain valve for these commercial 
washing machines is controlled by 
a solenoid through a rubber dia- 
phragm. Chemicals commonly en- 
countered in soaps and detergents 
created a problem—till these dia- 
phragms were made of Hycar nitrile 
rubber. 

Hycar is a tough rubber—un- 
affected by hot water, excessive 


ee esedricil 
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alkalinity or chemicals. It resists 
oils, greases, and other hydrocarbons, 
retaining its resilience and flexibility 
over a wide temperature range. 
Next time you have a rubber 
problem to solve, it may pay you to 
know about the unique advantages 
Hycar brings. For more information, 
write Dept. FL-4, B.F.Goodrich 
Chemical Company, 3135 Euclid 


Avenue, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 


Kitchener, Ontario. 


Hycar 


Rubber, y [ater 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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6 Pilot Models of Amphibious Trucks 
Delivered to Army by GMC, Ford and Reo 


Army Ordnance took delivery in 
July on six pilot models of a new 
medium tactical truck family de- 
veloped under separate contracts 
by Ford Motor Co., GMC Truck 
and Coach Div. and Reo Div. of 
White Motor Co. Twelve more ve- 
hicles will be turned over to the 
Army by the end of August for ex- 
tensive field evaluation testing. 

Each of the three contractors 
delivered prototypes of the XM- 
434E 31% ton 6x6 and the XM-453E 
5 ton 8x8. The total order calls for 
18 vehicles, three of each size from 
each of the three companies. 


Some 60 Army and Marine Corps 
officers and Defense Dept. officials 
were on hand for float tests and 
terrain runs at-the Ford proving 
grounds in Romeo, GM proving 
grounds in Milford, and Reo prov- 
ing grounds in Lansing, Mich. 

Under terms of the contracts 
granted last summer, each com- 
pany designed and developed its 
own vehicles, but according to a 
set of Army Ordnance specifica- 
tions. They called for a floatable 
medium-duty cargo truck in two 
versions, 314-ton 6x6 and five-ton 
8x8. The contracts also called for 


certain performance characteris- 
tics, such as gradeability, cruising 
speed, range, etc. 

Because of the rigid specifica- 
tions laid down by the Army, each 
of the three development programs 
resulted in vehicles that are simi- 
lar in general design and construc- 
tion. Floatability, for instance, re- 
quires cabs and bodies that are 
both lightweight and watertight. 
Consequently, all three companies 
use aluminum for cabs and cargo 
bodies. 


Floating Aids Differ 
But individual engineering fea- 
tures also show up in different ap- 
proaches to the common goal. Reo, 
for example, employs polyurethane 
foam under the body and in a 
(Turn to page 25, please) 


Wheels Propel GMC's New Military Vehicle Through Water Ford's Similar Truck Plows Into Sand 


AuTOMOTIVE INDUSTRIES, August 1, 1960 23 





An Air Force report on the de- 
velopment of a method of deposit- 
ing aluminum on copper by a gas 
plating process has been released 
to industry. Also available is an 
Air Force evaluation of protective 
coatings for molybdenum nozzle 
guide vanes. 

* > * 

Increasing quantities of ductile 
iron, an engineering material de- 
veloped by International Nickel, 
are being used by the automotive 
industry for crankshafts, cam- 
shafts, cylinder heads and brake 
drums. 

* > 7 

A summary index describing 
1400 research projects conducted 
by the Air Force Air Research 
and Development Command has 
been released to science and in- 
dustry through the Office of Tech- 
nical Services, Business and De- 
fense Services Administration, 
U. S. Department of Commerce. 
Most of the scientific research 
projects described in the 342-page 
index are being conducted at lead- 
ing U. S. colleges and universities. 

> > * 

A three-volume series of Air 
Force reports on high energy rate 
metal forming has been published 
by the U. S. Department of Com- 
merce. The study evaluates the 
application of high rates of en- 
ergy in the form of high explo- 
sives to shape structural parts 
from sheet metal, avoiding costly 
tooling. 

. > > 

During the first quarter of 1960, 
shipments of finished steel prod- 
ucts totaled 23.9 million net tons, 
a record first quarter. The Ameri- 
can Iron and Steel Institute said 
this figure compares with 20.8 
million tons during the same 1959 
period. The previous first-quarter 
high was 23.3 million tons in 1956. 

> + > 

Nichrome alloy, stainless steel, 
chromium, and modified molybde- 
num disilicide (LM-5) type coat- 
ings can be used to protect colum- 
bium over the temperature range 
between 900 and 1500 centigrade. 


Reduction in fuel consumption 
brought about by the compact 
autos will not be as great as ex- 
pected, according to M. M. Roensch 
of General Motor’s Chevrolet Div. 
Current trends indicate, he said, 
that reductions in fuel consump- 
tion per mile will be counter-bal- 
anced by the greater number of 
cars. By 1970 there will be 90 to 
100 million autos in the U. S. and 
gasoline consumption will be about 
76 billion gal a year. 

> * . 

A comprehensive survey of gov- 
ernment plastics research has been 
published by the U. S. Department 
of Commerce. It encompasses in 
one volume a review of all major 
plastics research conducted by va- 
rious Federal agencies with scien- 
tific research programs. 

* « 7 

The Army Combat Development 
Experimentation Center is field 
testing an earth-moving device 
geared to the speed and mobility 
which may be required on the bat- 
tlefield of the future. It is basi- 
cally a tractor equipped with a 
super-strong segment bucket that 
can be instantly positioned for a 
choice of four different operations 
with the use of hydraulic controls. 
It may be used as a skid-shovel, 
clamshell, scraper or bulldozer. 

* « . 

With only a slight reduction in 
oxide content, beryllium melted by 
electron bombardment has an im- 
proved cast structure and better 
machinability than induction- 
melted, vacuum-cast material. A 
report by Lockheed Aircraft Co. 
gives specifications for an _ elec- 
tron-bombardment furnace and 
describes a process for melting 
and casting three-inch diameter 
beryllium ingots. 

> 7 > 

Army research and development 
projects in the major fields of sci- 
ence and technology are reviewed 
in a six-volume report series. They 
describe work accomplished under 
the Army’s Research and Devel- 
opment Program in Army labora- 
tories and by contractors. 





Joseph Gilbert has been named 
secretary and general manager of 
Society of Automotive Engineers. 


Willys Affiliate Gets 
$1 Million Credit 


Industrias Kaiser Argentina, an 
affiliate of Willys Motors, Inc., has 
received a $1 million credit from 
the Export-Import Bank. The funds 
will be used to purchase U. S. ma- 
chine tools to help expansion of 
IKA’s automotive manufacturing 
plant at Cordoba, Argentina. An 
$11 million expansion program, 
now under way, will increase auto- 
motive production from 38,000 to 
60,000 units yearly. 

IKA makes three Jeep vehicles 
and the Carabela and Bergantin 
passenger cars. The first Renault 
Dauphine built there has just left 
the assembly line. 


Krass Gets AMA Post 


Leo W. Krass, general traffic 
manager, International Operations, 
Chrysler Corp., has been elected 
chairman of the Ocean Rate Com- 
mittee of the Automobile Manu- 
facturers Association. 
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(Continued from page 23) 
“bubble” at the cab front to aid 
floating. Ford uses a pneumatic 
gasket, with 30 psi, for a water- 
tight seal on the tailgate and on 
both cab doors. And GMC has an 
air tank used as the frame front 
cross member to add bouyancy. 

Dimensions and weight are gen- 
erally the same, but the individual 
design differences show up in the 
specifications. For example: GMC’s 
XM-434E1 6x6 has an _ overall 
length of 227% in., and its XM- 
453E1 has an overall length of 
248%. in. Ford’s E2 vehicles mea- 
sure about nine in. longer, at 2365% 
and 2585 in. respectively. The 
Reo E3 prototypes measure 250 in. 
for the 6x6 and 271 in. for the 
8x8. 


Longest Are Lightest 


But the shorter GMC vehicles 
have the greatest net weight, while 
the longer Reo trucks weigh the 
least. 

Each contractor adapted its own 
engine to the development pro- 
gram. GMC installed the GM 
Diesel 6-V53 two-cycle, a 318.6 cu 
in. engine rated at 190 hp. This 
V-6 Diesel is used in GMC commer- 
cial trucks. 


WE Ww Ss 
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Ford used a modified gasoline 
truck engine, a V-8 Diesel with 
534 cu in. displacement. Reo de- 
veloped a new powerplant for its 
E3 vehicles, a Diesel modification 
of the White 390 cu in, V-8 gaso- 
line truck engine. 

All three engines, however, are 
multi-fuel adaptable. 

There was no indication of when 
a production contract would be let, 
but an Army spokesman said the 
vehicles face two major testing 
programs. 


M-F Gets $10 Million 
Yugoslav Order 


Orders for 5900 tractors and a 
quantity of implements have been 
placed with Massey-Ferguson by 
Industrija Traktora I. Masina, 
Yugoslav importing and manufac- 
turing concern. The $10 million con- 
tract calls for delivery by Jan. 1, 
1961. 

The equipment will be purchased 
in M-F factories in the United 
Kingdom and the tractors will be 
powered by Diesel engines from F. 
Perkins Ltd., the engine firm ac- 
quired in March, 1959, by M-F. 


Reo's Version of Eight-Wheel Military Vehicle 
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New Transmission 
For Fork-Lifts 


The Allison Div. of General Mo- 
tors Corp. will soon begin produc- 
tion of a new heavy-duty transmis- 
sion for fork-lift trucks in the 
10,000 to 15,000-lb class. 

Designated the CRT-3321, the 
new unit, known as the “fork-lift 
special,” is designed to handle 300 
net foot lb of engine torque at en- 
gine speeds up to 2600 rpm. 

The new transmission, a full for- 
ward-reversing unit with two 
speeds in each range, is a “straight 
through” version without the drop 
box. Torque ratios are 2.9:1 in low 
and 1:1 in high. Three torque con- 
verter selections are available, giv- 
ing stall ratios of 3.5:1, 2.7:1 or 
Sets. 

An optional feature of the CRT- 
3321 is a special “inching” valve 
which permits normal clutch opera- 
tion with high engine speeds when 
loading or unloading the forks. 

Incorporating full torque shift- 
ing in all ranges, the transmission 
is controlled by hydraulic clutches. 
The unit will be available shortly 
in heavy-duty fork-lift trucks be- 
ing developed by three different 
manufacturers. 


6 Giant BARCs 
Ordered by Army 


Six giant amphibious self-pro- 
pelled lighters, or BARCs, are be- 
ing built for the Army Transpor- 
tation Corps by Transval Elec- 
tronic Corp., El Segundo, Calif. 
Weighing 100 tons, the BARC usu- 
ally carries a 60-ton payload. In an 
emergency it can carry its own 
weight. 

Regarded as the world’s largest 
amphibian, the BARC measures 
6214 ft long, 26%% ft wide, and 19 
ft high. 





FIRST TURBOFAN-POWERED JETLINER 


The Boeing 707-120B is undergoing test flights at Seattle, Wash. 
for American Airlines, it awaits FAA certification. 
is 35 mph faster than Boeing’s 707s. 


Pratt & Whitney JT3D engines, it 


Built 
Equipped with four 





NASA Authorizes 
2d Ryan Vertiplane 


Rebuilding of the Ryan Aero- 
nautical Co.’s Vertiplane has been 
authorized by the National Aero- 
nautics and Space Administration 
and is under way in San Diego, 
Calif. 

The unique V/STOL 
and short take-off and landing) re- 
search plane had completed a suc- 
cessful program of test flights by 
W. L. Everett, Ryan engineering 
test pilot, and had been turned over 
to NASA for its own testing when 
it was destroyed on a flight out of 
Moffett Field Naval Air Station 
last February. The NASA pilot 
bailed out and escaped serious in- 
jury. 

Twenty-one 


(vertical 


flights had been 
made in the Ryan testing phase at 
Moffett Field. Among outstanding 
accomplishments were hovering 
flight at zero air speed, near-verti- 
cal take-offs after a ground roll of 
only 30 ft, and conversions from 
hovering to forward flight. 

The Vertiplane was developed 
originally for the Army under cog- 
nizance of the Office of Naval Re- 
search to investigate performance 
of a conventional type aircraft that 
can rise and vertically 
while in a horizontal attitude. This 
is performed by using large flaps 
to deflect the propellers’ slip- 
stream, a method that has enabled 
the plane to hover at widely vary- 
ing altitudes. 


descend 


26 


Ryan is rebuilding all major 
subassemblies in its engineering 
shop, and final assembly work will 
be performed by NASA personnel 
at the Ames Laboratory Division, 
Moffett Field, where: the flight test 
program will be resumed. 


Air Springs Assist 
Jet Engine Tests 


A device originally designed to 
absorb highway bumps is being 
used by the Navy to improve ac- 
curacy in jet engine testing. 

Air springs, normally used in 
autos, trucks, buses and missile 
ground-handling equipment, are be- 
ing used to form the base of a jet 
engine test stand jointly developed 
by the Goodyear Tire & Rubber 
Co. and Goodyear Aircraft Corp. 
for the Navy’s Bureau of Ships. 

Testing in the past has been af- 
fected by excessive ship vibrations, 
90 per cent of which are absorbed 
by the use of air springs, Goodyear 
engineers stated. The springs, con- 
trolled automatically by valves 
which increase or decrease air 
pressure, will permit a more exact 
evaluation of jet engine perform- 
ance, it was explained. 

The first test stand, built at 
Goodyear Aircraft plants in Akron, 
O., has been shipped to the Brook- 
lyn Naval Shipyard for installation 
aboard the 60,000-ton Constella- 
tion, an attack carrier of the For- 
restal class. 


Heater Starts Diesels 
At Low Temperatures 


A “manifold air heater” devel- 
oped by Scintilla Div. of the Ben- 
dix Corp. in co-operation with Con- 
tinental Aviation and Engineering 
Corp. and the Ordnance Dept. is 
being used as a cold-starting aid 
on the engine that powers the 
Army’s M-60 tank. 

The Bendix system permits rapid 
Diesel engine starts at tempera- 
tures of minus 40 F or lower. The 
system injects engine fuel into a 
combustion chamber mounted on 
the engine intake manifold in 
which it is mixed with air and ig- 
nited by the Bendix ignition unit. 
The heat from the combustion in 
the intake manifold brings the tem- 
perature of the air up to the proper 
level for efficient engine compres- 
sion. 


S-62 ‘Copter Certified 
For Commercial Use 

Sikorsky Aircraft Div., United 
Aircraft Corp., has announced its 
S-62 turbine-powered helicopter 
has been certified for commercial 
operation by the Federal Aviation 
Agency. 

Sikorsky said the S-62 is the 
first American built, turbine-pow- 
ered ’copter to receive such certi- 
fication. The single-engine craft 
can carry a pilot, co-pilot and 11 
passengers. 


Chrysler-Perkins Pact 


Chrysler Corp.’s Marine and In- 
dustrial Engine Div. will distribute 
the Perkins Diesel engine line 
through dealers in the U. S. and 
Canada. The sales agreement be- 
tween Chrysler and F. Perkins Ltd., 
of Peterborough, England, will give 
Chrysler a broader engine line to 
add to its gasoline engines, and it 
will give Perkins a larger retail 
network on this continent. 
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New Dunlop Plant Tests Bluebird’s Tires 


In Reinforced Underground Cell 


By David Scott 
British Correspondent 


British Dunlop’s new high-speed 
test plant, built specially to de- 
velop tires for Donald Campbell’s 
jet-powered Bluebird, simulates 
speeds up to 500 mph and is fully 
instrumented to measure material 
strength and stresses, centrifugal 
and temperature effects, and “rip- 
ple” or wave formation in the 
tread. 

3uilt in a_ reinforced under- 
ground cell for safety reasons, the 
$210,000 installation comprises a 
dynamometer bed with a 250-hp 
electric motor driving the 7.00-41 
tire and wheel, and a separate bed 
with revolving drum powered by a 
450-hp motor. 


A hydraulic ram presses the tire 
against the drum with a force 
equalling the weight exerted by the 
car in an actual run, and the sup- 
porting assembly is floated on a 
cushion of compressed air to elimi- 
nate the element of friction during 
these tests. 

The machinery is operated re- 
motely from the distant control 
room, and a closed-circuit televi- 
sion link enables detailed and con- 
tinual observation of the tire at the 
point of contact. 

Eighty of these special tires are 
being sent with the Bluebird to 
Utah for the world land speed bid 
in September, when Campbell hopes 


Dunlop's Underground Tire-Testing 
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to top the 394 mph record set by 
John Cobb in 1947. Weighing 50 
lb each, the tires are made of natu- 
ral rubber and rayon fabric, and 
are inflated with nitrogen to a 
pressure exceeding 100 psi. 


Tool, Die Training 
Steps Up Pace 


The Detroit Area Tool and Die 
Joint Apprenticeship Training Pro- 
gram has stepped up its pace to 
provide more qualified journeyman 
tool and die makers for the job 
shops clustered around the auto- 
mobile industry. 

tecently more than 250 men 
completed the 8000-hour program 
that is sponsored jointly by the 
Automotive Tool and Die Associa- 
tion and Locals 155 and 157 
(UAW). This was one of the larg- 
est classes since the program was 
initiated in 1935. 

The need for more skilled oper- 
ators is increasing as the tech- 
niques of automation and modern 
machinery improve. The Detroit 
area program is designed to pro- 
duce top-quality men for such fast- 
developing systems as electric tape 
control machines, chemical milling 
machines, electronic and hydraulic 
controls, electric discharge ma- 
chines, etc. 

Included in the 8000 hours of 
training are 650 hours of formal 
classwork in mathematics, drafting 
and science. A high school diploma 
is required, and many apprentices 
have had some college training. 
Aptitude tests and entrance exam- 
inations also are required, and 
waiting lists are long. 


Chairman Named 


Frederick C. Sutro, Jr., immedi- 
ate past president of the Society of 
Plastic Engineers, has been ap- 
pointed chairman of the society’s 
Public Relations Committee. 
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. ° CINCINNATI 4” SUPER PRECISION GRINDING 
M atched-Hole Grinding MACHINE equipped with exclusive Grind- 


A-Mate gaging system. Catalog G-730. 


within Millionths of an Inch 


Arccaracies approaching zero tolerance are required for many 
mating parts. Examples include missile control components, fuel 
injection plungers, high pressure hydraulic valves. 

The new CINCINNATI 4” Super Precision Grinder has been spe- 
cially designed, built and equipped for this type of work. In com- 
bination with the remarkable Grind-A-Mate gaging system, this 
equipment grinds the OD of a shaft-like part to a preselected clear- 
ance with the prefinished ID of its mating part—within tolerances of 
000010” for roundness, .000020” for straightness, + .000020” 
for size, and a surface finish of 2 to 4 micro-inches. Grinding to 
these tolerances, at a semi-automatic production rate, completely 
eliminates the need for subsequent lapping operations. And, since 
the part is ground to match a hole, slight variations in hole size will 
not slow down production. 

The Grind-A-Mate gaging system controls the entire automatic 
grinding cycle. Air jet gages continuously measure both the OD 
of workpiece as it is precisely ground, and ID of the mating part; 
and a high amplification differential meter measures the variation 
between these two diameters. Mating parts are automatically ground 
to any preselected clearance, regardless of individual ID variations. 

We'll be glad to send you further information. Write for new 
Catalog G-730. Grinding Machine Division, The Cincinnati Milling 


Machine Co., Cincinnati 9, Ohio. 
Booth No. 1034 


PRECISION GRINDING MACHINES CENTERTYPE . CENTERLESS ° CINCINNAT | 
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IN THE NEWS 


Stewart-Warner 
Corp., Alemite and In- 
strument Div.—Arthur 
Kellerman has been 
appointed manufactur- 
ing manager. 


J 
’ 


Budd Co., Automo- 
tive Div.—James J. 


~& 


=> Conway has been 


% named 


< 
fh 


administrative 
manager. 


Ford Motor Co., 
Metal Stamping Div.— 
Herbert L. Misch has 
been promoted to chief 
engineer, product and 
production engineering 
office. 


* Clark Equipment Co., 
Brown Trailer Div.— 
George H. Pettis has 
been promoted to man- 
ager of Spokane, Wash., 

— trailer assembly plant. 


Perfect Circle Corp. 
—Harry May has been 
named assistant sales 
manager. 


> _— 


WARD LaFrance Truck Corp., 
Fire Apparatus Div. — Everett L. 
Decker has been named sales man- 
ager. 

Firestone Tire & Rubber Co.—R. J. 
Luebbers has been appointed director 
of quality control and technical ser- 
vice and Anthony J. DiMaggio has 
been appointed factory manager in 
Bethune, France. 

Sperry Rand Corp., Vickers Inc. 
Div.—Duncan B. Gardiner has been 
named manager, corporate engineer- 
ing. 

General Motors Corp., United Mo- 
tors Service Div. — Jefferson Gray 
has been appointed general service 
manager. 

B. F. Goodrich Tire Co.—F. G. Me- 
Donald has been named supervisor of 
services, brake and wheel operations 
and A. J. Ashe has been appointed 
business research manager. 

Electric Storage Battery Co., Exide 
Industrial Div.—Oakley N. Dean has 
been promoted to vice president-man- 
ufacturing. 

Hyster Co., International Div. — 
Hollis Conner has been appointed 
sales manager. 

Sun Oil Co.—Frederick P. Glazier 
has been named special assistant in 
the research and development divi- 
sion. 

Ford Motor Co.—Robert W. Hefty 
has been promoted to manager of the 
news department. 

General Drop Forge Co. — Joseph 
E. Starich has been named general 
manager. 

American Radiator & Standard 
Sanitary Corp., Industrial Div. — 
Kenneth W. Burkhardt has been ap- 
pointed vice president-engineering. 

Electric Autolite Co.— Michael F. 
Barto has been promoted to automo- 
tive wire and cable product merchan- 
dising manager. 

Bendix Corp. — Karl F. Kellerman 
has been appointed assistant to the 
executive vice president. 

Holley Carburetor Co.—Fred C. 
Hermans, Jr., has been promoted to 
automotive production control man- 
ager. 





Gor Wood Industries, Inc—W. Glen 
Hicks (far left) has been appointed trailer 
sales manager and William E. Ranck has 
been named load-packer sales manager. 
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General Motors Corp., Buick-Olds- 
mobile-Pontiac Assembly Div.—Ken- 
neth N. Scott has been promoted to 
general manager and Howard F. 
Settle has been named manufactur- 
ing manager. 

Ford Motor Co., Indianapolis Steer- 
ing Gear and Cold Heading Plant, 
Transmission and Chassis Div.—Al- 
bert C. Booth has been named plant 
manager. 

General Motors Corp., Ternstedt 
Div.—August J. Hofweber, Jr., has 
been named director of reliability. 

Dana Corp., Auburn Div.—O. L. 
Giauque has been appointed plant 
manager. 

Chrysler Corp., Cycleweld Chem- 
ical Products Div.—John P. Smith 
has been named sales manager-ad- 
hesives and sealers. 

International Harvester Co.—J. H. 
Coonen has been appointed truck 
dealer service supervisor. 

Firestone Tire & Rubber Co. of 
Canada—Alfred Horrax has been pro- 
moted to plant manager at Calgary. 

Chrysler Corp., Materials Handling 
Dept.—J. H. Powell has been ap- 
pointed manager. 

Dow Chemical Co., Dow Metal 
Products Div.—Wesley H. Hauschildt 
has been named chief production en- 
gineer for aluminum operations. 

General Dynamics Corp., Convair 
Div.—Frederick P. Morgan has been 
appointed manager of operations at 
Pomona, Calif. 

General Motors Corp., Chevrolet 
Motor Div.—J. H. Meisch has retired 
as national parts merchandising man- 
ager. 











Necrology 


Henry T. Chandler, 69, for- 
merly in charge of research and 
development of alloy steels for 
Ford Motor Co., died July 19 in 
New York City. 

Charles H. Carroll, 71, former 
Ford Motor Co. purchasing di- 
rector, died July 10 in Detroit. 

Clifton G. Grimes, 57, vice 
president-research for the Elec- 
tric Storage Battery Co., died 
July 9 in Abington, Pa. 

William J. Reilly, 53, general 
manager of Ford Motor Co.’s 
steel division, died July 9 in Bir- 
mingham, Mich. 

William F. Smith, 67, chief of 
plant protection at General Mo- 
tors Corp.’s Chevrolet Gear & 
Axle Div., died July 6 in Lea- 
mington, Ont. 
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= the one complete service for your SPRING FASTENER problems 


GARRETT—since 1933, the House of Superior impressions . . . also rectangular 
Service—has complete facilities for every step ms and round push-on nuts... 
in the creation, production and delivery of t a : for immediate 
spring fasteners .. . including designing, : at shipment. SPECIAL 
ee, a heat treating, ailine @ finishing. ae 2 ee pa , ... Wherea 
Every operation is carefully performed by , } S— standard fastener is not 
skilled craftsmen under a rigid quality control . Suitable, imaginative Garrett 
program. STANDARD... GARRETT main- engineers expertly design 
tains ample stocks and sizes of many special fastener samples promptly 
varieties of flat nuts, ‘‘J’’ nuts and “‘U” 4 rt from our research and develop- 


nuts both cone and twin-prong  . . ment department. 


GEORGE K. GARRETT COMPANY, INC. 


8875 TORRESDALE AVE., PHILADELPHIA 36, PA. 
OTHER QUALITY PRODUCTS BY GARRETT 
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helical spring lock washers flat washers stampings hose clamps spring washers 
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an Editorial 


Defining Reliability 


HE WorD “RELIABILITY” has moved up in 

engineering language. It now has many new 

technical and engineering connotations. 
These connotations are also diverse. As used in 
one plant, “Reliability” means an extension of 
the technical functions of “Quality Control.” In 
another plant, it means the adaptation of mathe- 
matical analysis and the use of computers to the 
pre-approval stage of design projects. It is there- 
fore especially interesting to have a comprehen- 
sive definition of the term available in order to 
clarify concepts of technical meaning. 


SucH A DEFINITION has been received from 
H. C. Yost, Director of Reliability, The Elec- 
tronics Division of General Motors Corp., Mil- 
waukee, Wis. The essence of the total concept 
is contained in the following brief statement of 
the component functions of “Reliability Pro- 
grams.” The total program is broken down into 
eight aspects, which include: 


1. Management Program—to establish effective 
control of the reliability effort. 


Design Program—to provide and preserve re- 
liability in design. 


Production Program—to produce reliable 


products. 

Evaluation Program—to measure and predict 
reliability. 

Use Program—to maintain equipment reliabil- 
ity in the field. 

Research Program—to develop new methods 
‘for achieving reliability. 

Education and Motivation Program—to pro- 
vide reliability, skill, instruction and motiva- 
tion. 


Public Relations Program—to inform on prog- 

ress in reliability. 

THE FULL EXPOSITION of the overall project 
will be described in detail in a future issue of 
AUTOMOTIVE INDUSTRIES. The development of the 
project by Mr. Yost has been a careful and 
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lengthy process. From this brief breakdown of 
the overall project into components, it is obvious 
that the reliability effort, in this case, must ex- 
tend throughout the entire organization of the 
division or company using the plan. 


IN SOME DEGREE, almost all vehicle manufac- 
turers are introducing or have introduced some 
kinds of “Reliability Programs.” It will probably 
be more than a year in the future before the full 
importance and meaning of these projects are 
adequately recognized and appreciated by general 
industry and the public. Meanwhile, however, 
this development very definitely means that the 
automotive industry is again fulfilling its his- 
torical role of providing the technical and engi- 
neering leadership which has enabled it to be the 
country’s major force working for the broadest 
possible range of technological advancement. 


For THE SUPPLIER FIELDS, these programs also 
have important meaning. Every producer of pas- 
senger cars, buses, trucks, engines, trailers, and 
other internal combustion engine powered equip- 
ment will want much more service, information, 
and cooperation from every supplier than ever 
before. Supplier performance and capability sur- 
veys are being increased in variety, significance 
and utility. Supplier rating factors are being 
used in increasing scope. More technical informa- 
tion is required for design and manufacturing 
engineering uses in “Parts Improvement Pro- 
grams.” The “SEARCH” function, as a major, 
continuing and primary activity of design, pro- 
duction, purchasing, engineering and manage- 
ment is increasing in importance and value 
constantly. 


SucH TRENDS POINT To one vital and long 
range goal. That is the objective of dynamic 
improvements in both the products of the indus- 
try and the satisfactions of customers using the 
industry’s products. Each of the eight programs 
cited by Mr. Yost provides an opportunity for 
many firms in supplier fields to improve their 
products, service and engineering for automotive 
producers, in some significant way. 


Editor and Publisher 








MAINTAINING perfect piston rod alignment on thrust 
and return strokes is an engineering advantage of all 
O-M Air and Hydraulic Cylinders. But this is not the 
only reason why Design Engineers specify these com- 
ponents. For example, O-M Cylinders are all steel 
with bronze bearings . . . are cushioned to relieve 
piston shock .. . make full-power starts, and the 
length of each stroke can be held to the tolerance 
desired. In addition, O-M Cylinders can be mounted 
to deliver maximum performance in a horizontal, 
vertical or inclined position, and ports oriented to a 
convenient location. 

These and many other advantages of O-M Cylinders 
are covered in our 1960 Bulletins with construction 
and dimensional details, engineering drawings, capa- 
city chart and mounting data. For your copies, MAIL 
COUPON TODAY. 


Bulletin 101A —Internal Key Tie-Rodless-Type 
Cylinders. Air 150 psi; Hydraulic up to 1500 psi. 
Bulletin 105A—Improved Tie-Rod (Heavy Duty) 
Cylinders Hydraulic 2000 psi; 3000 psi non-shock. 
Bulletin 107—Automation (Heavy-Duty) Air Cyl- 
inder for 200 psi operation. 

Bulletin 108—Automation (Heavy-Duty) Hydraulic 
Cylinder—for 1000 psi operation. 


Circle 122 on Inquiry Card for more data 


mounts and interchangeable parts. Immediate deliv- 
ery on most sizes. MAIL COUPON TODAY. 


ORTMAN-MILLER MACHINE COMPANY 
17 143rd Street, Hammond, Indiana 


Have representative call 


O 


Send Bulletins 


101A [] 107 
105A [] 108 


__ POSITION 


OO 


NAME___ 


COMPANY . " — — 
ADDRESS _ 


STATE 





ee 
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| 
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Troublesome sticking in shell 
molding operations is pre- 
vented, castings are held to 
closer tolerance, mold main- 
tenance minimized—by using 
silicone parting agents. 


Automotive 


Silicone Uses Grow Fast 


By T. A. Kauppi 
Mgr. Product Engineering 


T. A. Kauppi, Manager, 
Product Engineering 
Dow Corning Corp. : 
ILICONE products being used throughout the automotive industry 


range from greaselike compounds to resinous coatings to rubbers. 

All share the following outstanding characteristics: retention of 
physical and electrical properties over sub-zero to elevated tempera- 
ture ranges; water repellency; resistance of oxidation and to the effects 
of weathering, corona and chemical attack. 

New silicone materials are being developed and new uses for estab- 
lished products are being found almost daily. The widespread rapid 
acceptance and the growing demand for silicones stimulated expansion 
of production facilities with corresponding price reductions. 

The automotive industry employs silicones to achieve new economies 
and reliability in original equipment. Where silicones began life in 
the automotive field as polishes to protect body finishes, silicone-based 
paints are now seriously being considered for the body finish itself. For 
the last 10 years virtually every vehicle tire manufactured in America 
was released from a mold coated with a silicone release agent; recent 
developments indicate that silicone rubber tires may someday come 
from the molds. 
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FORMS OF SILICONES 


In Automotive Uses 





Rubber 
See also RTV 


Fluids 


Dielectrics 


Adhesives 


RTV Silicone Rubber 


SERVICEABLE 
TEMPERATURE 


130 F to 500 F 


300 F to 1000 F 


Up to 650 F 


TYPES 


Raw material 
Bases or gums 


Compounded stocks 


Paint vehicles 


Foam-in-piace 





750 F continuous, 1200F ting and b 


intermittent 


Flat viscosity-tempera- 
ture relationship from 
130 F to 400 F 


100 F to 500 F 


140 F to 500 F 
100 F to 400 F 


65 C to 250 C 


110 F to 560 F 


70 F to 480 F 


100 F to 500 F 


Defoamers 


Release agents 


Paper coatings 


Damping media 


Diffusion pumps 


Compressible fluids 


Polish ingredient 


Heat transfer media 


Additives 


Lubricants 


Fluids 
Compounds 
Cloth coating varnishes 


Dipping and impregnat- 
ing varnishes 


Potting 
Rubber 


Pressure sensitive 


Bonding 


Fluid grade 


PURPOSE 


Fabricators can com- 


pound silicone rubber 
stocks for special needs 


Ready to fabricate into 
rubber parts by conven- 
tional techniques. Used 
for oil seals, insulating 
ignition systems, gaskets, 
radiator ducts, dia- 
phragms, etc. 


Baking enamels, air-dry 
finishes and maintenance 
paints. For protecting 
mnaifolds, mufflers, 
brake drums, and high 
temperature production 
equipment. 


Thermal insulation 


Lightweight-highstrength 
silicone-giass cloth lami- 
nates. For terminal 
boards, instrument pan- 
els, hot air ducts. 


Process aid for control- 
ling the foaming of cut- 
ting oils. Also useful in 
engine oils. 


Provide quick easy re- 
lease of tires, rubber and 
plastic parts, die cast 
metals and shell moldings 
Release coating on paper 
used for packaging, 
wrapping and interleav- 
ing of sticky materials 


To eliminate vibration in 
instruments, torsional vi- 
bration dampers, gauges 
and hydraulic controls 
and dashpots 


Fluids offer stability and 
long-term economy for 
vacuum metalizing, etc. 


Compressibilities in the 
order of 10 to 12% at 
20,000 psi for shock ab- 
sorbers and liquid springs 


Automobile polishes 


Liquid bellows and heat 
treating baths 


To develop special effects 
in paints, improve poly- 
urethane foams 


Oils and greases for 
bearings, pivot points, 
speedometers, steering 
linkage, cranking motors, 
rubber couplings, etc. 


As insulating materials 
in all types of electrical 
and electronic equipment 


High and low tempera- 
ture tapes 


For joining silicone rub- 
ber to metals, glass, plas- 
tics, organic and silicone 
rubber 


Room-temperature-vul- 
canizing silicone rubber 
for making molds in cast- 
ing prototype patterns, 
models and parts 








What are Silicones? 


Silicones are a special class of 
semi-inorganic engineering mate- 
rials embracing many physical 
forms: fluids, rubbers, resins, oils, 
and greases. The silicone indus- 
try as we know it now was born 
with the founding of Dow Corn- 
ing in 1943. To produce silicones, 
chemists and chemical engineers 
combine the silicon atoms abun- 
dant in quartz with a variety of 
organic molecules to provide this 
new series of semi-inorganic ma- 
terials having the service stability 
of inorganics with the processing 
versatility of organic compounds. 

Silicones can be produced in a 
variety of forms. It’s possible 
through molecular tailoring to 
give an individual product the 
specific properties needed for a 
particular application. 

Silicone Rubber looks and feels 
like organic rubber but its service 
range of temperatures and condi- 
tions extend far beyond the or- 
ganic types. Silicone rubber re- 
mains flexible at temperatures as 
low as —130 F; does not become 
gummy or melt up to 500 F. The 
outstanding dielectric properties 
of silicone rubber make it espe- 
cially useful as electrical insula- 
tion. It is unaffected by sunlight, 
rain, ozone or corona. Recent de- 
velopments include solvent and 
new high strength materials. 

Silicone Fluids resist gumming, 
oxidation and breakdown due to 
shear; will not attack or corrode 
metals. 

Silicone Lubricants as oils and 


greases provide long-term lubric- 


ity over temperatures ranging 
from —100 to 500 F, with near- 
constant viscosity or consistency 
and high resistance to oxidation 
and gumming. , 

Silicone Dielectrics are avail- 
able in a range of physical forms, 
including rubbers, molding com- 
pounds, fluids, resins, varnishes, 
enamels, and _ greaselike com- 
pounds. All are characterized by 
a high degree of heat stability, re- 
sistance to oxidation, and moisture, 
and retention of physical and di- 
electric properties even after long 
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TYPICAL PROPERTIES OF SILASTIC 


OIL AND FUEL RESISTANCE OF SILASTIC LS 








Temperature Range - - - - 
Tensile Strength, psi - 
Tear Strength, Ib./in. 
Elongation, % 


Compression Set, % 


Hardness Range, durometer 
Electric Strength, volts/mil 
Volume Resistivity, ohm/cm --- 
Surface Resistivity, ohms - 
Dielectric Constant, 107 cycles - -- 
10° cycles _ - 
Dissipation Factor, 10? cycles 


10° cycles - 





(—90 to 275 C) 


Test Fuel 


— 130 to 500 F 


Durometer 
Change, 
Points 
=... 


Conditions 





600 to 1500 eas 
40 to 180 
150 to 400 
5 to 50 
60 MIL-O-7808 
20 to 80 
425 
>7.94x 10"? 
>2.82 x 10"? 


MIL-O-5606 


2.98 Phosphate ester 
hydraulic fluid 


2.96 
0.0035 
0.0022 


Silicate ester 








Crude Oil 





ASTM No. 3 Oil 


MIL-H-3136 Type Ill 
70% iso-octane 
30% toluene 


diester base oil 
(Turbo Oil No. 15) - 


hydraulic fluid 
(Univis J-43) 


hydraulic fluid 
(Monsanto OS-45) -- 


70 hrs /300 F —10 
70 hrs/room temp. 


70 hrs/350 F 


24 hrs/ 160 F 
70 hrs/250 F 
70 hrs /350 F 


70 hrs/room temp. 
72 hrs/ 180 F 

















TYPICAL PROPERTIES OF SILICONE-GLASS LAMINATES 





Operating Range, continuous 
intermittent 


Flexural Strength, psi 
at 77 F a 
at 77 F after 100 hr at 500F ____.-.- 
at 500 F after 100 hr at 500 F 


Izod Impact Strength, edgewise, ft-lb hin 
notched— 
Lengthwise - -- 
Crosswise - 


Water Absorption, % 


Electric Strength, volts/mil, initial 
after 200 hr @ 468 F (260C) 
after 5000 hr @ 468F _-_-- 


Dielectric Constant at 10° cycles, 
Ye-inch thickness 
Condition A --- 
Condition D-24/23 _. 


Dissipation Factor at 10° cycles, 
Ve-inch thickness 
Condition A sei ied 
Condition D-24/23 __..-- 





to 750F 
to 1200 F 





24,000-50,000 
24,000-46,000 
4,600-20,000 


Typical Properties of Silicone Oils 





Dow Corning 
Fluid 


Pour 
Point, F 


Flash 


Viscosity, | Viscosity-Temp. 
Point, F 


cs at 77 F Coefficient 





6.5 -17.0 200 Fluid* 


5.5 -14.0 
0.03- 0.55 


310 
327 
180 


510 Fluid** 


550 Fluid 
710 Fluid 








20 
100 


475-525 575 

















* Available i 
3.90-4.20 tilable in 
3.95-4.20 


0.0015-0.003 
0.008-0.022 








viscosities from 0.65 to 2,500,000 centistokes 
** Available in viscosities from 50 to 100,000 centistokes. 
1 Freeze Point, degree Fahrenheit. 











periods of service at elevated tem- 
turatures. 

Silicone Laminates are made by 
bonding glass cloth with silicone 
resins to form plastic-like struc- 
tures of almost any shape. They 
excellent heat stability, 
outstanding dielectric properties 
and retain a better strength-to- 
weight ratio at higher tempera- 
tures than many light metals. 

Silicone Paints, such as baking 
enamels, air-dry finishes, decora- 
tive and maintenance paints, pro- 
vide maximum protection of metal] 
surfaces exposed to heat, weather- 
ing and corrosive atmospheres. A 
variety of coatings are formulated 
for applications exposed to high 
temperatures from 300 to over 
1000 F. Silicone intermediate res- 
available for cold 


possess 


ins are also 
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with 
heat 


and for 


resins to 


blending reacting 
organic improve 
stability, gloss or color retention. 

Silicone Adhesives for Pressure- 
Sensitive Tape remain tacky and 
strong at temperatures from —110 
to 550 F. They stick to almost 
anything, including wet, hot, or 
cold surfaces and provide a firm 
bond with high dielectric strength, 
and resistance to the effects of 
moisture, corrosion and weather- 
ing. Other heat-stable silicone ad- 
hesives are used for joining sili- 
cone rubber to metals, glass, plas- 
tics, organic rubber or silicone 
rubber, with a bond stronger than 
the rubber itself. 

Silicone Defoamers are rated as 
the most efficient and versatile 
foam-killers ever developed. They 
are effective at extremely low con- 


centrations and control virtually 
any type foamer. 

Silicone Release Agents are em- 
ployed in the molding of many 
varied materials, including glass, 
rubber, metal and plastic. They 
give clean easy release with im- 
proved surface finish and reduced 
scrap. Heat-stable, oxidation-re- 
sistant and nonvolatile, 
release agents do not decompose 
to form carbonaceous build-up 
on molds. Other release 
materials are applied as 
coatings to paper for the 
release of gummy or sticky 
materials, from packages, wrap- 
pers or interleaving sheets. 

Silicone Additives are used in a 
wide variety of applications to im- 
prove specific products. They are 
added to paints, for example, to 


silicone 


silicone 
perma- 
nent 
easy 
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Silicone Uses in Passenger Cars 


Additives for polyure- 
thane foam cushions 
Seat cushions 

Back rests 

Arm rests 

Dash padding 

Textile finishes 


Antenna 
_ 


Body Silicone Lubricant 
Finishes 
Polishes 
Convertible 
ments 

Trim sealants 
Protective coatings for 
chrome 

Interleaving for decora- 
tive decols 

Weather resistant lock 
lubriconts 

Organic rubber bushings 
and weather stripping 
lubricants and protect 
ants 


top treot- 


Wheels 


Silicone-coated leather 
oil seals for bearings 
Lubricant for rubber 
brake seals or diaphragms 


Upholstery 
Headliner 


Silicone-based paints on 
broke drums 

Power brake diaphragm 
lubricant 


Windshield and Windows 





Sealants 

Window channel lubri- 
cants 

Silicone rubber gaskets 
on window controls 


Exhaust Systems 
Silicone-based points 
Instruments and Dash 
Pots 

Silicone lubricants 
Damping media 


Electrical Systems 

Spark plug boots and 
sleeves 

Dielectric compounds 
Battery terminals 
Distributor cop 

Spark ph 

Condensers 

Silicone rubber ignition 
wire covering Engine 
Insulction for generators Fluid couplings 
Air filter treatments 

Oil filter treatments 
Silicone rubber or lami- 
nated hot air ducts 
Motor block paints 
Treatments for glass wool 
“sound deadener" pod- 
ding 

Anti-seize agents for 
bolts 

Silicone rubber tapes, ad- 


hesives and sealing gas- 
Tires kets 


Mold release 
Valve cores 
Transmission and 
Differential 


Silicone rubber oil seals 





improve pigment wetting, gloss 
and flowout; prevent floating; cre- 
ate special effects such as hammer 
finishes. Other silicone additives 
are added to polyurethane foams 
to provide an improved 
cell uniformity and resili- 
in the finished foam. As pol- 
ish ingredients silicones impart a 
gloss with a mini- 
mum of effort; bring out excep- 


appear- 
ance, 


ency 
dry, durable 


tional depth and richness in tone 
with durable water repellency and 
superior resistance to heat, cold, 
oxidation and weathering. 


Silicones for 
Automotive Design 


One of the first important en- 
gineering examples in current en- 
gine model concepts in- 
cluded the fluids 
in torsional vibration dampers and 


design 
use of silicone 
silicone rubber oil and hot water 
Ignition 
systems for military trucks, buses 


seals for Diesel engines. 


and other vehicles specify silicone 
rubber insulation and silicone di- 
electric compounds. Silicone rub- 
ber spark plug 
have installed as standard 
equipment on many vehicle mod- 


boots or sleeves 


been 


els and silicone compounds pro- 
vide effective coatings 
on battery terminais and distribu- 


dielectric 


tor caps for more efficient engine 
performance. 
As engineering materials, sili- 


cones help move new power plants 
experimental 
line. 


from 
duction 
withstand 
chemicals 


lab to 


Their capacity 
fuels, 
as well 


moisture 


ers are investigating. 


Development of new concepts in 


pro- 


as heat, 
sents advantages many research- 


Silicones will provide many of 
the properties required of the 
to weapons to achieve these objec- 


and 
pre- 


Running Gear, Suspension 
and Braking System 
Applications 


motive power constantly receives 
priority attention. Today it’s 
from fuel cells, gas tur- 
multifuel engines and 

Diesels among others. 
Power plants such as these, many 
with high operating temperatures, 
have created natural applications 
for silicones 


power 
bines, 
midget 


silicone rubber 
seals and gaskets; silicone damp- 
ing and drive fluids; and silicone 
dielectrics and electrical insula- 
tion. 

When all of the total potentials 
of the future have been consid- 
ered, however, there is the much 
more important fact—the advan- 
tages of silicones to the major 
; of design” of automotive 
1960-61. These in- 
clude uses for one or more of the 
following purposes, as applied to 
newest engine and vehicular ap- 
plications: 


“wars 
engineers in 


1. The battle against corrosion. 

2. The battle for safety. 

3. The war for reliability. 

4. The struggle against noise. 

5. The attack on vibration. 

6. The minimizing of mainte- 
nance cost for users. 


Automotive design studies have 
extended throughout the entire 
area of the automotive chassis, 
the suspension, rubbing gear, 
braking systems and all of their 
functions and components. Typi- 
cal examples of each application 
may be seen in the illustrations. 

Improved braking systems for 
tomorrow’s vehicle stand high in 
research planning combina- 
tion air-hydraulic and antiskid 
systems, multiple disk, self-adjust- 
ing, and lifetime lubricated brakes 
are in advanced stages. Where 
heat generation is a problem re- 
stricting practical application, 
silicone products offer pertinent 
advantages. For example, silicone 
rubber compounded for O-rings 
and gaskets resists the deterior- 
ating effects of high temperatures 
generated by braking action, ef- 
fectively prevents leakage of hy- 
draulic fluids and oils. In addition 
the properties of Silastic brand 
silicone rubber remain essentially 
unchanged over a_ temperature 
span from —110 to 500 F—insure 
efficient operation under all en- 
vironmental conditions. 
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Caterpillar Tractor specifies O-rings made of Silastic for 

the turbocharger on their powerful D-9 heavy diesel 

crawler. Operating temperatures in the turbocharger are 

above 300 F and engine oil pressure is 20 psi. Exposure to 

oil at the elevated temperature does not alter the effective- 
ness of Silastic in maintaining a seal. 


Left above— 

Eaton Manufacturing Co. specifies a silicone fluid 

for its temperature sensitive Visco-Drive for cool- 

ing fans. The heat-stable silicone fluid assures the 

unit will produce the required cooling air—more 

at low speeds, less at high speeds—despite wide 
variation in under-hood temperatures. 


Right above— 

Kelsey-Hayes Co. uses a silicone grease to lubricate the 
rubber diaphragms and seals of its power brake units for 
trucks, buses and cars. The silicone grease also protects 
the parts, keeping them soft and pliable during production, 


New Electrical 

Components... 
Advances in electrical instru- 
ments and controls, as might be 
found in a transistorized ignition, 
are often dependent on materials 
that readily withstand the effects 
of vibration, shock, high ambient 
temperatures and moisture. Dow 
Corning silicone products — rub- 
bers, fluids, dielectrics, coatings, 
laminates, adhesives and others— 
facilitate miniaturization, have 
the precise properties to solve 
problems confronting the research 

and development engineer. 


New Power 
Transmission... 

Increased power ratios demand 
more efficient clutches and trans- 
missions. One advanced-design 
magnetic clutch makes extensive 
use of heat resistant silicone ma- 
terials in electric coil insulation, 
lead wire, lubricants, mechanical 
gaskets and impregnating var- 
nishes. Result: the clutch re- 
quires virtually no maintenance 
and increases the total reliability 
expectations of the equipment. 


. . J 
Lasting Lubrication... 
Near-constant viscosity or con- 
of silicone oils and 
greases enables them to increase 
performance efficiency of automo- 


sistency 
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storage and service. Because the silicone lubricated rub- 
ber parts are also easier to handle, assembly of the 
unit is facilitated, damage minimized and service life 


tive equipment and instruments. 
Properties such as their flat-vis- 
cosity temperature slope, in com- 
bination with unusually high re- 
sistance to heat oxidation and 
gumming, plus noncorrosive ac- 
tion toward seals and metals are 
the reason silicone fluids and lu- 
bricants warrant consideration of 
researchers. 


Silicones for Making 
Prototypes 

Possibly one of the most widely 
useful applications for silicone ma- 
terials is in the research and de- 
velopment and in the advanced 
styling workshop. Here with these 
new materials, the stylist or de- 
signer, researcher or development 
specialist is no longer facing the 
traditional performance limitations 
imposed upon conventional mate- 
rials by temperature extremes, 
bulkiness, strength, weight, fabri- 
cation complexities and cost. 


Silicones for Plant 
Engineering and 
Maintenance 


Typical cost-cutting and service 


improving applications for sili- 


extended. 


cones in production engineering 
and plant maintenance include uses 
for locations where wear, corrosion, 
high temperatures, friction, mois- 
ture, or other continuing problems 
create critical operating conditions. 
The types of silicone products used 
for specific applications in the plant 
engineering and maintenance fields 
include rubbers, lubricants, paints, 
laminates, electrical insulation, de- 
foamers, parting agents, and anti- 
adhesives, among others. 


Lubricants 
Silicone oils and greases feature 
long lubricating life at tempera- 
tures from 100 to 500 F, rela- 


Relative Oxidation Resistance, 
Silicone and Organic Greases 


iN pei 


OXYGEN PRESSURE 





Left Above 
Used by Detroit Plaster Cast Foundry, this Silastic 
RTV positive of an automotive grille will make up 
to 30 plaster negatives. Releases negatives fast, 
clean, easily. Detail is precise with tolerances 
held to + zero. New designs in door handles, 
grille ornaments and instrument panel components 
can be “prototyped" without costly tools and 
handmade patterns. Because it's silicone rubber, 
Silastic RTV will accept hot casting materials, in- 
cluding many plastics and metals, up to 500 F. 
One midwest auto parts plant was so seriously plagued 
with coolant foam on grinding operations that the grinders 
were shut down 15 minutes of every hour for foam clear- 
ance. The addition of about one part silicone antifoamer to 
4000 parts of grinder coolant now prevents foam before it 
starts; enables operators to run grinders at full capacity. 


Right Above— 

Rewinding with silicone insulation increased re- 
liability and versatility of this 250 ton press at 
Brooks and Perkins, Detroit metal fabricator. Pre- 
viously, overloads due to slow speeds and re- 
peated starts, plus high ambient temperatures 
from a flame used to soften aluminum or mag- 
nesium during stamping, caused motor burnouts 
in short time. Rewinding with silicone  insul- 
ation increased capacity 32 per cent to equal 


tively constant consistency, and that of a 330 ton press—ended mofor failures. 
high resistance to oxidation and 
Such 


operating efficiency a “sure thing” 


properties make Electrical Insulation 


Machine tool motors that con- 
sistently take the strain of revers- 
ing duty and heavy overload with- 


gumming costs can be lowered through ap- 


plication of silicone coatings to 
for bearings, valves, oven thermo- metal before parts are formed. 
stats, power tools and other compo- 


nents forced to work in high am- iz : 
out failure! 


bient temperatures. 


Maintenance Paints 


Maintenance paints made with 


silicone resins readily take temper- 
atures up to 1000 F, provide excel- 
lent protection against weathering 
and corrosive atmospheres, main- 
tain good appearance through fine 
retention of gloss and color. Be- 
cause silicone paints last longer, 
repainting costs are materially re- 


duced. In some cases, production 


Silicone Antifoamers 


Added to coolants and cutting 
oils, silicone antifoamers or de- 
foamers eliminate slow-downs 
needed to let foam settle; reduce 
clean-up maintenance due to over- 
flows; make maximum 
utilization of machine capacity. 
Effective at extremely low concen- 


possible 


trations, silicone antifoamers are 
nontoxic and completely harmless 
to equipment, «materials and op- 


erators. 


Impossible? Not if 
they’re silicone insulated. 
Resistance of silicone insulating 
materials to heat, oxidation, mois- 
ture, dust and corrosive materials 
makes it possible for light equip- 
ment to do heavier duty—to meet 
production. Motors, 
transformers, generators, insulat- 
ed with Dow Corning Silicones, 
keep 


increased 


increased production on 
keep downtime and 
maintenance to a minimum. 
(Turn to page 84, please) 


schedule, 
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Big ME ARES Ie 


Present at the unveiling of Buhr Machine Tool Company's first “Building-Block Standard,” the Economatic C-5741, built 

for American Motors Corp., were: (Left to right) H. C. Daum, Ford Motor Co.; R. L. Witsche, International Harvester Co.; 

Joseph H. Buhr, president; W. R. Gerchow, Buhr executive vice-president; K. C. Butterfield, Chrysler Corp.; and (standing) 
Michael Zajac, Buhr vice-president—engineering. 


Automotive Standards Group 


Previews Building-Block Machine 


E. W. BERNITT, Vice-President of Auto- 
motive Operations (styling, engineer- 
ing, manufacturing and procurement) 
of American Motors Corp. since No- 
vember, 1956. Native of Detroit, and 
engineering graduate of University of 
Detroit. Joined Nash Motors Div., 
Nash-Kelvinator Corp. in 1938 as plant 
engineer. 
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By Charles A. Weinert 


EASTERN EDITOR 


American Motors Corp. Gets Buhr's “Baby"—the First 
Big Transfer Unit Built to Special Machine Tool Standards 


maintain world productivity leadership took physical shape 
during the past few weeks. 

They marked the “birth,” and subsequent receipt by American Motors 
Corp., of Buhr Machine Tool Company’s much-publicized “Baby”—the 
Economatic C-5741 transfer machine. 

This machine was recently viewed by automotive “SMTS” committee 
members as the first large multi-operation machine tool designed and 
built to the new Special Machine Tool Standards (AI August 15, 1959, 
page 58)—commonly referred to as the “Building-Block” concept. 

Following the demonstration, the machine was delivered last month, 
and will be used by AMC at Kenosha, Wis., for machining 1961 Rambler 
cylinder heads. 

Of particular significance is the fact that the automotive industry— 
by cooperative representation from the principal makers—initiated this 
basic type of advanced standardization for high-production automated 
tools. It could not have been achieved without the full cooperation of 
the participating machine tool builders, as well as component suppliers. 
Nor could the program have been introduced into actual being in the 
form of the Buhr C-5741 without the confidence displayed by AMC. 

The machine itself is very impressive and in keeping with the signifi- 


FH mitain events of major proportions in America’s race to 
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: 


The Workpiece—1961 Rambler Cylinder Head 


Above—Before machining on Buhr Economatic C-5741. 


Below—After machining on Buhr Economatic C-5741. 


cance of the achievement. It has 58 stations 190 ft in 
length, performs 323 individual operations, and at 
100 per cent efficiency will automatically produce 
120 cylinder heads per hour. Additional details of 
the machine are presented in the picture story which 
follows. 

In view of the importance of this development, Al 
editors made a special effort to obtain exclusive in- 
terviews with those largely responsible for achieving 
the objectives. Their comments were recorded on the 
occasion of the machine’s unveiling to SMTS com- 
mittee representatives at Buhr’s plant in Ann Arbor, 
Mich. 

Standards committee guests present were Henry 
C. Daum, manager, Machining Process Dept. Manu- 
facturing Engineering Office, Ford Motor Co., and 
chairman of the SMTS committee; Kenneth C. 
Butterfield, staff master mechanic, and Harold 
Cooper, supervisor, Manufacturing Standards, Chrys- 
ler Corp.; and Robert L. Witsche, general supervisor, 
Manufacturing Research, International Harvester Co. 

The hosts were Joseph H. Buhr, president; W. R. 
Gerchow, executive vice-president; and Michael 
Zajac, vice-president—engineering of Buhr Machine 
Tool Co. 

Salient observations concerning that eventful occa- 
sion are summarized in the following: 


Statement by E. W. Bernitt, 
Vice-President, American Motors Corp.: 

American Motors Corporation welcomes advances 
in manufacturing engineering which help to assure 
quality in production, economy in operations and 
improved service to users of the company’s products. 
Such benefits seem to be among those which can be 
expected from the application of the “Building-Block- 
Standards” concept to high production machine tools. 

The design and development of the Buhr transfer 
type machine for manufacturing American Motors 
cylinder heads is certainly an important step in the 
direction of these objectives. At the same time, we 
have been advised that additional benefits which can 
be expected from use of the equipment include longer 
useful life, ease of adaptation to production of new 
designs of products, and increased flexibility of use in 
applications to varied combinations of short, medium 
length and long runs. 

Since this is a genuine “First” which has consider- 
able historical importance in the world of engineer- 
ing, it is quite appropriate that we here at American 
Motors point out that our company has pioneered 
many important engineering advances previously and 
this is another significant step which eventually may 
well serve to benefit manufacturers in almost any 
major metalworking industry. 


Introductory Remarks 
by Joseph H. Buhr: 


The big story here today is not in how many opera- 
tions this machine will perform, nor in its accuracy, 
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Schematic arrangement of Economatic C-5741 transfer machine, showing the sequence and types of operation, number- 

ing 323, performed at the 58 stations. Machining operations consist of drilling, reaming, boring, tapping, facing, and milling 

{hollow and contour). Additionally, the machine provides for sealer application and pressing-in of water-jacket plugs, 

pressure test, and probing (for different workpieces}. Operator's console, located adjacent to station 1, has neon indicating 
lamps arranged in the same relative position as the machine's components. 


nor in any of the other yardsticks by which such a 
machine is usually appraised. The big story lies in 
the fact that this machine, which we dubbed “Buhr’s 
Baby,” is the first major multiple operation machine 
tool built to the new Special Machine Tool Standards. 
It’s not just a Buhr achievement. 

As you all know, it’s the direct result of months of 
hard work, cooperation and agreement on the part 
of leading users and builders of special machine 
tools who first of all agreed that industry-wide stand- 
ardization of basic units would greatly reduce the 
obsolescence factor of equipment and who then 
worked out a set of standards governing these basic 
building-block components. The same standards that 
governed the design of wing bases, main bases, 
angular columns and all other basic components 
used in “Buhr’s Baby.” 

We are very proud to have been able to build in- 
dustry’s first “SMTS” machine, and are now building 
other machines to the new standards, which we think 
will make history in the year ahead. 

We say this because we firmly believe, along with 
you members of the Special Machine Tool Standards 
Committee who are here today, and the other ma- 
chine tool builders who cooperated in working out 
the standards, that basic standardization will greatly 
increase the conversion-adaptability factor of spe- 
cial machine tools. 

Not only will present users of special machine 
tools be able to purchase needed equipment and use 
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it effectively over a greater number of years, but new 
areas of application will also be opened up. Com- 
panies that formerly needed multiple operation ma- 
chine tools but could not justify their purchase be- 
cause of the obsolescence factor brought about 
through product change and redesign, will find that 
the door has been opened wide for them also. 

Meeting these expanding equipment needs will in 
turn promote a healthy growth situation throughout 
the machine tool industry. 


Henry C. Daum, 
Ford Motor Co.: 


This is the realization of a goal that we had estab- 
lished around 1955, of getting a major transfer ma- 
chine built to the standards. The reason we proposed 
these standards was the many product changes we 
were experiencing. 

For instance, we, at Ford, had a basic engine with- 
out too many changes from 1933 to 1954. Since that 
time we have had two major new engines and many 
changes. These tooling changes were getting at us 
in the price of our product. 

We feel with this standardization that we are able 
to accomplish technological advancements cheaper 
and faster than in the past. I think this is a real step 
toward lowering the tooling cost of the many changes 
that our customers are demanding in our products 
and, more important, that we are able to take advan- 
tage of the advances that our product people are able 
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Bubr's Economatic C-5741 transfer machine is 100 ft long as set up, and the distance from station 1 (upper left) through 

station 58 (upper right) is 190 ft. Its capacity at 100 per cent efficiency is 120 cylinder heads per hour. Work cycle is 30 

seconds. The transfer mechanism is of the lift-and-carry type, and injection and ejection from station-to-station is automatic. 
The machine has 65 motors, totaling 520 hp, and its gross weight is 500 tons. 


to give us. Also, it probably gives more security to 
management in thinking of the investment factor on 
capital equipment. 

In addition, we are able to utilize special machines 
on low-volume jobs which, heretofore, we would have 
to tool on standard type machines. The manufac- 


Joseph H. Buhr, president, Buhr Machine Tool Co. 


turer of products of a lower volume can now take 
advantage of the lower piece cost from a special 
machine. 

The components we have seen today that make up 
this transfer machine also would be capable of being 
transformed to defense work in the event an emer- 
gency arose. The wing bases and the units could 
readily be utilized on lower-volume defense work, 
whereas in World War II our high-volume facilities 
were incapable of being converted to defense work. 
If we have machines of this type in our shops, we 
will have a much better chance of converting these 
high-volume facilities to defense products with lower 
volumes. 

Due to the lack of proper communication, it was 
thought by many builders that the various manufac- 
turers would, with the advent of these standards, go 
into the business of building, or possibly rebuilding, 
machine tools. 

This is furthest from our mind at Ford. We do not 
intend to build or rebuild machine tools. We intend 
to maintain our present pattern of buying machine 
tools—and do not intend to put other people into the 
machine tool business, nor intend to put other people 
out of the machine tool business. This, we felt, was 
quite important to get across to the industry—that 
we will not rebuild our own machine tools. 

We found it was very beneficial, and that it paid 
off greatly, to bring our purchasing personnel into 
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the program during the formalization period. In fact 
we took a purchasing representative with us in visit- 
ing the machine tool builders to give him a graphic 
picture of what we were striving for. As a result, we 
do not have the problems with our purchasing de- 
partment today that we would have had if we hadn’t 
brought them into the program early. 

I wish to pay tribute to the other industries, beside 
the automotive, who have participated in this stand- 
ard. Up to now it has been mainly automotive. There 
were many others who participated and contributed 
greatly to this standardization, including the ma- 
chine tool industry in general. Without their cooper- 
ation, this could never have been possible. 

I would like to get the point across that the special 
machine tool standardization committee is still a 
active organization to consider any improvements 
that the builders come up with as they are building 
these machine tools to the standards. This is not 
something that is static. We want it to be fluid, to 
consider any of the changes that the builders suggest 
as they are building these machines. 


Robert L. Witsche, 
International Harvester Co.: 


We don’t have the production that the large auto- 
motive companies have—the volume—so all of our 
cases are borderline. This will be a real advantage 
to us in the overall picture. It will permit us to tool 
with automation or with automatic tooling where be- 
fore we’ve had to use a segmented type of automa- 
tion. And actually, we hope, drop the piece parts cost 
down by using a more productive type of equipment. 

The big advantage, naturally, is that the standard 
construction now will increase the life expectancy of 
the machine tool. Increasing the life expectancy 
gives you a chance to spread the initial cost of the 
machine tool over a longer period of time—and not 
critically hurt one part by carrying too much of the 
load of the cost. By using one machine tool over a 
greater number of years, you can maybe tool two or 
three jobs on it, where before you’d have to buy a 
machine like this for just one model. 

I think we’ve seen a change in the big strive for 
increased horsepower. And now. we're seeing a big 
strive for economy of operations, and this most cer- 
tainly is going to bring about some more model 
changes. What will be the next change, I don’t know, 
but you can bet that as more and more changes come 
out of our engineering section, the more important it 
is that we have machines with a higher degree of 
flexibility. I think this is one step in that direction 
—a big step. 


Pictured with Messrs. Buhr, Daum, Cooper and Gerchow, is 
the device at station 24 which lifts and rotates the cylin- 
der head 90 deg to place it at station 25 for transfer to 
station 26 where the ends of the head are faced. The power 
conveyor in the foreground is usable as a banking station 
between the two legs of the machine. 
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Obviously, if we have certain standards which can 
be accepted throughout the industry, the need for 
engineering time directed toward designing in the 
particular areas where we have standardization will 
no longer exist. Therefore, the more we can stand- 
ardize without jeopardizing design or development, 
the more time our engineers are going to have avail- 
able to spend in developing and improving those 
areas which cannot be standardized. And that is the 
true meaning of development and progress. 

So I think our engineers’ time will be spent more 
beneficially to the companies they represent—rather 
than being wasted in those areas that can be and 
should be, and for a long time needed to be, stand- 
ardized. 

Communications have always been, and probably 
always will be, one of the biggest factors in any 
large organization—how to get the people in pur- 
chasing and the people in engineering to recognize 
the problem, and the solution to the problem. 

Now, how you can bring this about depends a lot 
upon your own internal organization. Ford may have 
one system or one method of doing this. Whether it 
can be used by other companies or not, is the ques- 
tion. But certainly communications to make every- 
one aware of the overall importance, and to be real- 
istically appraised of the value of standardization or 
purchasing of machine tools for a long-life expect- 
ancy, and to look at the overall long-range cost rather 
than the immediate cost, are problems which I think 
all industry is faced with. 

I believe all of our thinking has to be changed now, 
since standardization makes possible a long-range- 





View of tooling and bushing plate in fixture at station 7. 
Note movable clamps which permit removal of shot pins 
from outside of fixture. 
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Fixturing is so arranged that workpiece can, if so desired, 

be removed from the top without dismantling the machine. 

Idle stations are set up in the same manner. Uncluttered 

areas between wing bases and wide spaces between heads 

and fixtures facilitate tool changes and access fo all parts 
of machine. 


Tapping heads at station 50. Note sets of tools in each 

head at angles to each other. The various drill heads of 

the machine were designed to provide for future aluminum 

cutting speeds — by simply substituting interchangeable 
faster-ratio gears. 
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type planning. I further believe that when this takes 
place, standardization is going to be given another 
boost. And, in my mind, that is a boost which stand- 
ardization is going to need for all people to realize 
the terrific importance that standardization will play 
in the overall economy of production. 

I would like to add that with any problem that can 
receive the reception and the unity which has been 
exhibited throughout the entire program by the users 
as being a mutual problem, it goes without saying 
that this must be a problem throughout the industry. 
If it is a problem with industry, it must certainly be 
a problem with the builders of the machine tools 
which industry uses. 

I think the greatest factor of the situation is that 
here, probably for the first time in the history of the 
two industries, both got together and agreed that 
what is good for one is also good for the other. And 
I feel both of us now realize that there are great 
benefits to be derived from these standards. I think 
Mr. Buhr and his organization have shown us today 
substantially what we have always believed—that 
standardization can benefit the machine tool builder 
just as well as it benefits we in the user category. 


Harold Cooper, 
Chrysler Corp.: 

We certainly feel, as a participant in this program, 
that today’s development is one which the machine 
tool building-block committee and industry as a 
whole are elated about. 

One of the problems as a participant, though, is 
that I think we have a responsibility of utilization of 
these standards. To effect this brings about problems 
of getting the information in our routine procedures 
and systems. For example, we have recently issued a 
new form for requesting quotations on machine tools. 
It requests that quotations be made based on build- 
ing-block standards. 

We can reap the benefits of the program by partici- 
pating, and this means utilizing in every respect com- 
munications to our people, paperwork procedures, 
and instructions—particularly instructions on the ben- 
efits to be obtained by utilization of such standards. 

I feel in dealing with the purchasing agent that 
the internal mechanism of bringing about the rela- 
tionship between the ordering facility and the pur- 
chasing department is extremely important. The 
paperwork certainly should have a mechanism to 
follow, which, in turn, will establish the relationship 
between purchasing and manufacturing engineering. 

This is not a limited problem, but is in the area of 
standards as a whole. My responsibility in general 
covers standards in the broad sense. The problem of 
communications’ selling is a tremendous one. We 
have to be sure our documents, and our normal rou- 
tine procedures are changed to cope with this type 
of thing. Developing standards is one job. Selling, 
utilizing, is another one. I think the job that is facing 
us today, with the advent of this machine that we 
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saw here this morning, is one of utilizing it within 
our own organizations. 

I feel, in supplementing Mr. Witsche’s comments, 
that both the users and the machine tool builders 
have unified their thinking and to this thinking have 
come up with a common denominator which I look at 
as “simplification.” There is simplification through 
unification, and I think the machine we saw here 
today puts us on the threshold of simplification. 


Kenneth C. Butterfield, 
Chrysler Corporation: 

(In reply to the question: Could you comment 
briefly on the potential for more combinations in 
fundamentals of design under the present program?) 

We have tackled this standardization program with 
that very thought in mind. If we had had in mind 
that some of these components were for one purpose, 
a single shot type of thing, where it was very much 
limited in scope, I think we would have been wrong 
in our approach to standardization. But, as we know, 
some of these components are interchangeable into 
say an index type of machine from an in-line transfer 
machine. 

I think this work has been finalized and that the 
spread of the sizes chosen over components reflect 
the thought we had in mind. We can interchange 
from small to large, certain of our components and 
thereby arrive at a certain flexibility. 

I would like to carry on Mr. Witsche’s thought a 
little bit of what this does for the engineer. With this 
standardization program, everything has been at- 
tempted that could be done to insure making it easier 
for the training of our people. I expect we can main- 
tain these things a lot easier, and you don’t have to 

(Turn to page 70, please) 
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Probe at right checks for cored holes in cylinder head. 
Two styles of cylinder heads will be run, requiring change 


in tooling at station 12. If tooling is not appropriate for 
cylinder head being run, the probe will stop the machine. 
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Eccentric unit at station 17 finish contour-mills the com- 

bustion chamber. Head of machine advances and tool mills 

to depth, then the entire way unit moves sideways to 
follow contour of combustion chamber. 


View of idle station showing manifolding of coolant and 
mist lubricant between center bases. Note also guide rails, 
and transfer bar with its lifting mechanism. 
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HE small car discussed here is 

not a ‘‘midget car,’’ but 

rather a light family car 
weighing less than 2500 lb. It is 
able to transport six passengers 
and luggage with big car roadabil- 
ity and roominess without sacrific- 
ing rigidity and durability. The 
car is small only in terms of ex- 
terior dimensions and weight. 

To achieve this ambitious pro- 
gram, the designer must take ad- 
vantage of every structural pos- 
sibility within the limits of the 
body skin. All areas must be care- 
fully appraised to determine the 
exact structure requirements. Rig- 
idity criteria established over years 
of testing must not be disregarded 
to meet the stringent weight re- 
quirements. 

Two basic forms of construction 
are currently used for cars of this 
size, body-on-frame and fully unit- 
ized. The relative advantages of the 
unitized approach will be compared 
to a body-frame design. 

One very important reason for 
considering unit construction is 
the package advantage. In a small 
car, it is imperative that space be- 
tween minimum ground clearance 
and roof be efficiently utilized. 

Figure 1 compares the package 
penalties of two body-frame ve- 
hicles with a unitized small car. 
The 1949 body was designed with 
a high floor. In 1959, the step- 
down feature permitted a lower 
roof. The unitized design allows 
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Fig. 1—Side Sill comparison 
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Fig. 2—Underbody Comparison 














Fig. 3—Rear rail comparison 


maximum package utilization with bers adding stability to the floor 
step-over distance reduced are located under the front seat to 
from 11.0 in. to 4.0 in. Crossmem- avoid package infringement. The 
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floor pan kickup in that area to 
avoid violation of ground clearance 
also serves as the rear passenger 
foot rest. 


Weight Savings 

Weight is more than a straight 
line function of size. When car 
size diminishes, a realistic target 
should reflect greater weight sav- 
ings than the reduced length or 
wheelbase would indicate. This will 
hold true regardless of the type of 
construction used (body-frame or 
unitized). 

A unitized approach to small car 
construction can offer additional 
weight saving features. Perhaps 
the most important one is the 
elimination of duplicate body and 
frame functions. Figure 2 is a sim- 
plified comparison of a light car 
unitized underbody and a body-on- 
frame combination. Note that the 
frame front and rear crossmembers 
and side members have body coun- 
terparts. These body parts in the 
unitized design with some modifi- 
cation can eliminate the corre- 
sponding frame members. 

The elimination of body mount- 
ing parts such as bolts, insulating 
spacers, and outriggers results in 
considerable weight savings. 

Front and rear rail functions 
cannot be eliminated, but their 
size can be reduced due to increased 
body contributions. Figure 3 shows 
comparable sections cut through 
the rear rail. In the unitized de- 
sign, the floor panel can form the 
upper portion of the box section. 


Interchangeability 

Opportunity for increasing 
wheelbase with unitized construc- 
tion should be easier than with 
frame construction. Relatively few 
segments would have to be revised 
to achieve a longer car, rather than 
providing a new frame. 

Interchangeability between mod- 
els should be no more difficult than 
conventional. A clean design will 
allow heavier gage materials or 
added reinforcements in certain 
areas to compensate for decreased 
upper structure contributions of 
special models. 
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Corrosion Protection 


Protection from corrosion dam- 
age has always required vigilance. 
Many engineers feel that body- 
frame construction can _ tolerate 
more corrosion damage because of 
the heavy gage frame. 

Materials have been developed 
that will insure improved car life 
for both types of construction. 
Coated steel, zinc rich primers, and 
water emulsion primers are a few 
materials now used in production. 
Designers must implement these 


new rust inhibitors by cleaning up 
designs and avoiding moisture 
traps. 


Structural Design 
Requirements 
Assuming that a fully unitized 
approach is to be taken, a clear 
cut set of appearance and struc- 
tural objectives must be estab- 

ished. 
Appearance objectives are 
mainly a matter of taste, but may 
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Fig. 4—Typical bending moment diagrams 
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Fig. 5—Torsion test 





have great bearing on structure. 
The type and location of sheet 
metal joints may affect not only 
appearance, but the buckling char- 
acteristics of a panel. Even the size 
of a door inner trim panel may in- 
fluence door rigidity by controlling 
the design or welding of hinge re- 
inforcements. 

A few objectives that have di- 
rect bearing on structural design 
and require early concurrence are: 
1. Overall car rigidity and 
strength. 2. Strength and rigidity 


of body components such as deck 
lid, hood, and doors (including 
hinges and frame). 3. Strength 
and type of chassis attachments 
and allowable tolerances. All of 
these objectives must be established 
with due regard for quality to pro- 
vide no reason for customer com- 
plaint. 


Loads 


Bodies must be designed to sat- 
isfy all reasonable (and a few un- 
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Fig. 6—Normal bending test 
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Fig. 7—Distribution of rigidity over the wheelbase (body on frame, four door 


sedan) 
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reasonable) load conditions which 
occur during the life of a car. Fig- 
ure 4 illustrates some of the load- 
ing conditions that are obtained 
with full passenger and baggage 
weights. Typical bending moment 
diagrams indicate the location and 
magnitude of beam requirements 
for each case. These curves, calcu- 
lated early in a program, are based 
on the weight and center of grav- 
ity of each part and are influenced 
greatly by types of suspension and 
load factors obtained through tests. 
Design requirements can be accu- 
rately predicted through the use of 
curves like this and with calculated 
load requirements. 


Rigidity 

Factors governing vehicle rigid- 
ity are shake, vibration, sheet 
metal buckling, and body opening 
distortions. Ride and handling en- 
gineers have various ideas about 
required rigidity and its effect on 
shake, noise, and harshness. The 
initial design can be made to meet 
any realistic bending and torsional 
rigidity over the wheelbase al- 
though windshield, backlite, and 
door opening allowable distortions 
are of primary ccncern. 


Rigidity over the wheelbase of a 
unitized car is normally higher 
than a body-frame combination. 
This increased stiffness is due 
mainly to the removal of the fiex- 
ible body mounts and their result- 
ing body-frame separation. Static 
twist and bending tests conducted 
in the laboratory result in a de- 
flection signature of the car. 


Figure 5 illustrates the higher 
torsional rigidity of a unitized car. 
Solid lines indicate deflection read- 
ings taken along the frame or 
rails, and the dash lines are read- 
ings taken along the body. Note 
the almost straight line indicating 
almost uniform torsional rigidity 
of the unitized car. The shaded 
portion shows the amount of body- 
frame separation. Slope of the 
curves indicates the relative tor- 
sional rigidities. The lower curve 
(unit construction) indicates less 
twist for the same applied mo- 
ment. It indicates that this car 
has almost twice the torsional ri- 
gidity of the body-frame car. 
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Figure 6 illustrates a normal 
bending test with an applied load 
of two load faetors (two times the 
weight of a car with passengers 
and baggage). The smooth unit- 
ized curve indicates no weak spots. 
Separation of body and frame is 
very noticeable. Depth of the 
curves indicates the relative bend- 
ing rigidity of the two designs. 

Better control can be exercised 
over body openings on the unitized 
design during the build phase. 
These openings are not subject to 
the distortion normally accompa- 
nying frame bolting operations 
after body drop. 

Results of static tests on body- 
frame cars indicate that the frame 
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Fig. 8—Bending moment diagrams for critical rear end loads 
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Fig. 9—Attachment of side members to 

rear rails. Right sketch — torque 

member connection. Left sketch — 
angular attachment of rear rail. 


is a small factor in complete car 
rigidity. Figure 7 shows the dis- 
tribution of rigidity over the 
wheelbase of a typical four-door 
sedan. This shows the frame sup- 
plying 27 per cent of the torsional 
rigidity and 34 per cent of the 
bending rigidity. Since bodies are 
now carrying the major load, little 
change is required in the structure 
above the floor when changing to 
unitized. 


Roof Structure 


The roof structure above the 
belt plays an important part in the 
overall body rigidity. Tests have 
indicated that the roof relieves the 
bending moment over the wheel- 
base a fixed amount based on pillar 
design and not car size. Since the 
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bending strength requirement va- 
ries as the square of the wheelbase 
and rigidity varies somewhere 
near the fourth power of the 
wheelbase, the per cent contribu- 
tion of the roof structure is much 
greater on a small car. A tiny car 
can get by with negligible under- 
body members, while a large unit- 
ized car requires a substatial un- 
derbody. It would appear that the 
smaller the car, the greater would 
be its benefits from unitizing. 


Rear Rails 


Rear rails must be designed 
strong enough to support rear end 
jacking and rear wheel jounce. 
Typical bending moments are 
shown in Fig. 8. 

The jacking loads cause positive 
moments which put the backlite 
glass and roof rails in compres- 
sion. The roof contribution plus a 
variable quarter panel contribu- 


tion relieve a good portion of the 
rear rail load. The most severe 
bending moment occurs in the 
kick-up area just ahead of the rear 
wheel centerline. 


Attachment of Rear Rails 
to Side Members 


The attachment of the side 
members to the rear rails is an im- 
portant link, having great bearing 
on the deflection curve. This is es- 
pecially true for rear end jacking 
where maximum bending moment 
falls near this connection. 

Figure 9 shows two types of 
connections. The torque box de- 
sign in the upper sketch is an ef- 
ficient connection allowing maxi- 
mum rear floor usage. High ri- 
gidity is achieved by the relatively 
large cross section of the box and 
can be controlled by the metal 
thickness. 

(Turn to page 65, please) 





Russian 1-30 is powered by an aircooled four-cylinder 
Diesel of 207.4-cu in. displacement that develops 30 hp at 
1600 rpm. Drive is through a 7-speed transmission and 
spur-geer reduction units at each rear wheel. These 
housings can be repositioned to vary ground clearance 
from 17 to 25 in., while L-shaped front stub axles are 
reversible to alter height. Complex steering linkage has 
a horizontal shaft lying over the engine that is jointed 
to the steering column at the rear, and coupled in front 
by bevel gears to the vertical drop arm cranked at 
the bottom. Tractor weight is 4300 Ib. 


—_ 
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New variation of East Germany's rear-engined RS-09 
implement carrier {seen behind in this photograph), the 
RS-28 reverses the position of the engine and transmission 
in order to lower the driver's seat and overall construc- 
tion for orchard cultivation. The tubular transmission 
housing replaces the square-section frame members, and 
implements are carried at the rear. The Warchalowski 
two-cylinder aircooled Diesel, made under license from 
the Austrian company, develops 18 hp at 3000 rpm, and 
the dual-range gearbox provides eight forward speeds. 


East German cable-plowing crawler is designed for use in 
pairs spaced up to 2000 ft apart on either side of the 
field, shuttling a five-furrow two-way plow between them 
as they advance. Both winch and tractive drive are power- 
ed by a six-cylinder, water-cooled Diesel developing 180 hp 
at 1500 rpm. The transmission provides four speeds in 
each direction, with a 26,000-ib drawbear pull in low gear. 
Ground pressure of the 16-ton tractor is 8.5 psi. 


Wee 


Produced in Rumania, the UTOS-45M is an improved ver- 
sion of a Russian tractor built locally under license. Power 
of the four-cylinder Diesel is raised to 45 hp at 1500 rpm, 
and the five-speed gearbox is combined with a two-speed 
transfer case for a total of 10 forward ratios. The ma- 
chine weighs 7500 Ib, and tread is variable from 4 to 6 ft. 


LATEST 
COMMUNIST 
TRACTORS 


by David Scott 
Special European Correspondent 
for AUTOMOTIVE INDUSTRIES 


Latest Societ logging tractor, TDT-40 crawler, uses a 
274-cu in. 40-hp Diesel engine with a five-speed transmis- 
sion providing a maximum drawbar pull of 7200 Ib. The 
wide platform drops to the rear to form a loading ramp, 
with logs dragged onto if by a 10,000-ib winch. The 
machine has an overall length of 15 ff, 21-in. around 
clearance, and a ground pressure of 6.4 psi. 





EARLY all of the equipment 
N for producing and finishing 
valves for six and eight- 
cylinder Chevrolet engines in the 
No. 5 Plant of the Chevrolet Divi- 
sion, G M C, Flint, Mich., is mech- 
anized. Most machines are fed 
mechanically and a large propor- 
tion are nearly or completely auto- 
matic in operation, some even per- 
forming gaging operations to sort 
out valves not within specified di- 
mensional limits. 
Production of the valve forgings 
was described in the June 1 issue 
of AI. This part of the two-part 








ay 


Fig. 1—Closeup of the special fully automatic chucking lathe designed by 





Chevrolet for machining seats and heads of valves at high rate. Tools are 
moved by vertical and horizontal slides. From the magazine, top right, valves 
drop to a loader whose plunger pushes the valve stem into the chuck. 


How Valves Are Machined at Chevrolet 
in Mechanized Setups 


article is devoted to straightening, 
grinding, etc. 

From presses, forgings are put 
through a furnace for a 2-hr an- 
neal for intake valves and 14-hr 
hardening for exhaust valves. 
When cooled, the forgings are 
ready for overhead belt feed to a 
magazine and, in turn, to a Water- 
bury-Farrel machine in which the 
stems are passed at the rate of 43 
a min as they are rolled between 
flat faced dies that straighten the 
stem and are designed to hold ec- 
centricity in reference to the head 
diameter below 0.007-in. total indi- 
cator reading. Eccentricity limits 
are then checked 100 per cent in a 
separate gaging machine. 

Both straightening and gaging 
machines hopper feed the forgings 
to track magazines that, in turn, 
advance and feed them respectively 
to straightening and gaging posi- 
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tions. In each, the forgings are ro- 
tated about the stem axis. In gag- 
ing, checks are made not only on 
eccentricity but on any bowed 
stems and on heads that may be 
cocked in reference to the stem. 

If eccentricity, bowing or head 
angle are outside specified limits, 
the valve is gated into a reject bin 
and must either be rerolled or 
scrapped. Accepted forgings fall 
onto a belt conveyor and are trans- 
ferred to a track magazine for ad- 
vance into an Impco cutoff ma- 
chine. 

This machine is fed automati- 
cally and has a horizontal rotating 
table containing holders that locate 
on the stem OD. Valves then are 
advanced, first past a wheel that 
cuts the stem to approximate 
length and then past a grinding 
wheel that removes about 0.015 in. 
of metal in rough grinding the 


By Herbert Chase 


stem to length. Next, the stem is 
rough centerless ground. As the 
stem is extruded and neither it nor 
the head has flash, stem grinding 
is simplified and requires removal 
of only small amounts of steel. 
Centerless grinders are fed from 
track magazines and, when stems 
are ground, the valves are con- 
veyed by belt to an Arlin machine 
whose hopper feeds the valves to 
a magazine in which the stems are 
gaged for length and for diameter 
at two points. This machine auto- 
matically rejects any valves out- 
side of dimensional limits. Those 
accepted feed into a tote box for 
transfer to special chucking lathes 
designed by Chevrolet for fully au- 
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Fig. 2—In this special conveyorized machine, valves set in vertical holders are 

advanced through a heating zone and then past the Metco gun, lower right, 

thet sprays pure molten aluminum on seats and under side of heads as the 
valves are rotated slowly. 


tomatic operation, except for keep- 
ing the magazines loaded. 

Each of these lathes has a hand- 
loaded magazine formed by rods 
that straddle the stems as shown 
at upper right in Fig. 1. These 
bent rods guide the valves, one at 
a time, into a holder that is ad- 
vanced by an air operated plunger 
at the start of each cycle to load 
the valve in the chuck. It grips 
and centers the valve automatically 
on the stem and leaves the head 
extending in precise machining po- 
sition by locating against the end 
of the stem. 

Each of these lathes has one ver- 
tical and one horizontal slide. Both 
are moved automatically in _ se- 


quence to advance the throw-away 
carbide tools, feed them as cuts 
are made and retract when cuts are 
completed. Tools on the front slide 
rough the head OD and the seat. 
Then tools on the vertical slide 
face the head. Finally, tools on the 
front slide make finishing cuts on 
the OD and angular seat. 

When cuts are completed, the 
chuck stops and releases the valve 
automatically and a hydraulically 
operated plunger pushes the valve 
out of the chuck, completing the 
cycle. Output per lathe is about 150 
per hour. One man tends three 
lathes, keeping magazines loaded 
and gaging occasional pieces to see 
that size limits are held. 


All valves then go to Landis ma- 
chines that grind the valve seats. 
Exhaust valves and inlet valves for 
use in truck engines are then de- 
livered to the setup shown in Fig. 
2. In this machine, the valves are 
loaded by hand in holders, each of 
which has a vertical hole that is 
a slip fit on the stem, whose end 
bottoms in the hole. As the holes 
are of uniform length, each head 
is held at uniform level as the 
holders are advanced around a 
horizontal loop conveyor. 

After loading, holders advance 
at a slow uniform speed as the 
valve heads are passed through a 
heating zone where they attain a 
temperature of 600 F, in prepara- 
tion for coating the seats and un- 
der sides of heads with pure molten 
aluminum. This is sprayed on by a 
Metco gun, aimed at an upward 
angle, as shown in Fig. 2. While 
passing this spray area, holders 
and valves are rotated automati- 
cally so that the spray coats the 
desired areas uniformly. 

Aluminum deposited in a thin 
coat in this manner adds materially 
to valve life, as it resists the heat 
and corrosive conditions to which 
valves are subjected in service. 
After coating, the valves cool 
slowly and are removed from hold- 
ers before the latter reach the re- 
loading station. This machine coats 
about 5000 valves an hour. Valves 
are ready for final inspection after 
removal from this machine. 


This is the second, and final, 
part of a two-part article by Her- 
bert Chase devoted to the produc- 
tion of Chevrolet valves. * 





Huge Aluminum Rise 
By '65 Predicted 


America’s automotive 


industry 
will consume nearly a_ billion 
pounds of aluminum a year by 
1965. Family cars of 1970 will 
utilize aluminum in a myriad of 
new chassis, body and engine ap- 
plications. By 1975, motorists may 
take to the air in super-lightweight 
“transportairs” and between 1980 
and 2000, man will likely own the 


52 


personalized “wings” he’s dreamed 
of for centuries. 

These are some of the predic- 
tions of George E. Herrman, man- 
ager of transportation sales for 
Aluminum Co. of America. 

By 1975, according to Mr. Herr- 
man, each family transportation 
unit will require well over 500 Ib 
of the light metal—and could util- 
ize as much as 1,000 Ib. Just 15 
years hence, motorists will be able 
to float a foot above ground, and 


tune radio waves to keep on course. 
These and other predictions are 
based on recent technological 
trends in the transportation equip- 
ment and related industries. It is 
entirely feasible that by 1980, high 
strength aluminum alloys may be 
commonplace in small, powerful jet 
engines and gas turbines. In that 
year, or shortly thereafter, the 
first aluminum “levitator” powered 
by an engine no larger than a 
coffee cup, could transport man. 
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Quality products call for quality wire, bars and strip... 





























American Steel & Wire 
Division of 
United States Steel 








(ss) American Quality Manufacturers Products 
packaged to speed up handling 
and save storage space 


| ZF) 
Standard Coils: American Steel & 
Wire manufactures standard coils in 


weights suited to your material han 
dling equipment 


Heavyweight Coils: These continu 
ous wire coils, weighing up to 2,000 
pounds, speed up your production by 
reducing down time for setups and 
changes. One large coil takes the place 
of several smaller coils of same total 
weight—are much easier to handle . 
require much less storage space 


... quality controlled 
to help you make 


good products better > 


e 


Unitized Coils: These unit packs offer 
great savings in handling time and 
storage space. One unit, containing sev- 
eral coils, is easily handled; takes up 
less storage space than the same coils 
stored separately. 


To mass produce this bicycle 
padiock the Master Lock Com- 
pany uses USS Amer-Led 
Stee! Bars. This leaded steel 
permits increased machining 
speed over equivalent non- 
leaded grades. The use of 
USS Amer-Led results in 
more accurate forming; . . . 
fewer rejects. 





American Steel & Wire products and service facilities are available to you at no 


increase in cost. It will pay you to use these advantages. The quality and uniformity of 


USS American Manufacturers Wire brings you production economies through easier 


processing and fewer rejects. It makes a superior finished product that is more salable. 


And it is available in all the modern money-saving forms: 


Pay-off Drums: Long-run continuous 
coils of wire are packed and delivered 
in heavy fibre containers. These Pay 
off Drums are easy to handle and stack 
for storage. These are ideal for use 
where wire finish requires special pro- 
tection from dirt and corrosive atmos- 
pheres. Available in most wire sizes 
with length and weight of coil to your 
specifications. You do not need to re 
turn drums. 


American Screw Company 
turns out 14 million recessed 
head fasteners a day. Their 
most famous patent is the 
Phillips Head Screw, for which 
American Steel & Wire devel- 
oped a special cold heading 
wire, hard enough to produce 
strong, tough fasteners, yet 
soft enough to avoid splits 
and cracks when the Phillips 
punch is rammed into the 
coning blank. 


Disposable Spools: 
returnable spools can be supplied with 
wire—from 5 lbs 


any amount of fine 


to 100 Ibs. These are 
individually, and when shipped in quan 
tity are delivered 36 to a pallet, ready 


for storage 


These new non- 


easy to handle 


quantities of wire 


The pair of round wire helical 
single coil torsion springs on 
this chair were specially made 
for the Homecrest Company 
of Wadena, Minnesota. Under 
a 250-pound weight, the chair 
was test rocked 750,000 times 
without showing any sign of 
failure. Another success story 
for USS American Manufac- 
turers Products. 





Platform Coil Carrier: 
able platform carrier, 
U-shaped wire frame fastened to a plat 
form, holds up to 3,000 pounds of spe 
cial wire in one continuous length 
often ideal for ordering and handling 


American Steel & Wire 
Division of 
United States Steel 


(ss) Amerstrip ... gives you 
precisely what you need in a 


cold rolled strip 





Precise Tempers. Whether your 


Precision Finish. With USS Amer 
strip we take special pains to give you 
a finish that is just right for the specific 
results you require in a finished prod 
uct. We believe the Amerstrip finish is 


Precisely Prepared Edges. Because 
USS Amerstrip is produced in order- 
sized quantities engineered to your own 
specifications, we can give you exactly 
the edge finish you need —square, stand- 


product must go through a deep draw 
or undergo other stringent forming op- 
erations, or if it requires a special tem- 
per for rigidity, you’ll get the correct 


temper for the job when you order USS 
Amerstrip. 


the finest you can get in the industry. ard, round, full round or bevel. 


Much of the sales-pulling 
beauty of Proctor Electric 
Company's modern toaster is 
due to the use of gold-finished, 
geometric-patterned USS 
Embossed Amerstrip. Ameri- 
can Steel & Wire specializes 
in the rolling of special em- 
bossed designs such as fhis 
for specific applications. Per- 
haps you, too, have a product 
which could be made more 
beautiful and more sales ap- 
pealing with Embossed Amer- 
strip. 


... to speed up 
production and 
keep your product 
quality high! 





USS Amerstrip is a specialty product that has opened vast new production 

and sales possibilities for a growing number of alert manufacturers of consumer 
products. It is available in a variety of attractive finishes—plain or embossed. It permits 
production on precision machines. When you use USS Amerstrip, you get six distinct 


advantages not easily obtainable with other manufacturing methods or materials: 





Precise Width Tolerances. When 
your fabricating machines require a 
special width strip, you can be sure 
that’s the width you'll get. We can pro- 
duce USS Amerstrip within required 
tolerance limits to fit your special re- 
quirements. 


Amerstrip is used in the man- 
ufacture of almost every part 
of the 15 types of Hustler 
Corporation skates made by 
Frantz Manufacturing Co. 
These skates will stand up 
under the punishing wear chil- 
dren may give them—yet main- 
tain their attractive finish. 
Amerstrip is tailored to each 
particular job . . . has the 
physical properties to assure 
a good performance and effi- 
cient manufacture. 


Precise Thickness Tolerances. 
Whatever the thickness tolerance your 
machines demand, USS Amerstrip can 
give it to you. We can roll Amerstrip 
down to thickness tolerances of plus or 
minus .0005 inches. 


Amerock Corporation of 


Precise Uniformity. Regardless of 
the size of your order every coil of USS 
Amerstrip comes off the line uniform 
in finish, temper, width and thickness. 
In short, USS Amerstrip’s precision 
production assures a continuous run 
and high yield. 


American Steel & Wire 


Rockford, Illinois, makers of 
sash lifts, had trouble finding 
a strip steel that would meet 
its severe double drawing op- 
eration requirements. They 
brought the problem to Amer- 
ican Steel & Wire. Our metal- 
lurgists recommended a type 
of USS Amerstrip tailored to 
their deep drawing require- 
ments and capable of holding 
a finish suitable for plating. 


Division of 
United States Steel 





Facilities and service 
second to none! 


As the country’s largest manufacturer of wire and strip, we offer a 
single source of supply for all your varied manufacturers’ wire and 
strip requirements. 

Widespread modern facilities assure that your product will be made 
exactly to specification, thoroughly uniform in quality and dimension. 

Experienced sales representatives are at your service to assist in deter- 
mining how USS American Manufacturers Products can help make 
your product better. 

For more detailed information, get in touch with the nearest district 
office. American Steel & Wire, 614 Superior Ave., N.W., Cleveland 


| a. ( Yhic ). USS, American and Amerstrip are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Steel eo This mark tells you a product is made of modern, dependable Stee! 
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News of the 
MACHINERY INDUSTRIES 


By Charles A. Weinert 





Machine Tool Exposition 
Rapidly Taking Form 

Setting up The Machine Tool 
Exposition-1960 in Chicago’s Inter- 
national Amphitheatre—a tremen- 
dous undertaking has been 
quietly, but effectively, been taking 
place for the past several weeks. 
Since the arrival on June 6 of the 
first of more than 1000 latest 
metal-cutting and forming ma- 
chines which will be displayed, a 
stream of new equipment has been 
going into the exhibit areas. 

The Exposition, scheduled for 
September 6-16, is expected to pre- 
sent the greatest array of cost- 
cutting metalworking equipment 
ever brought together under one 
roof in the world, according to 
Donald H. Mclver, chairman of the 
Exposition Committee of the Na- 
tional Machine Tool Builders’ As- 
sociation and _ vice-president of 
industrial sales, Ex-Cell-O Corp. 
About 125 machine tool builders 
will participate in the huge exhibi- 
tion. 

Even the very first machines to 
be unloaded at the Exposition site 
confirmed expectations that the 
1960 Exposition would introduce a 
host of new electronically-con- 
trolled equipment. These machines 
were a _ triple-action 200-ton-ca- 
pacity hydraulic press built by The 
Hydraulic Manufacturing 
Co. and a large horizontal boring 
machine made by The R. K. Le- 
Blond Machine Tool Co. Both are 
electronically-controlled, and are 
said to represent spectacular ad- 
vances in performance over ma- 
chines shown at the last 1955 
exposition. 

Greatly increased automaticity, 
it is understood, will feature 
practically all of the new machines 


Press 
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Automatic-Control Ma- 
chines in Their Latest De- 
signs to be Unveiled at 
Machine Tool Exposition. 
Cross Explains Situation 
With Respect to Negotia- 
tions with U.S.S.R. 





to be unveiled next month. The 
theme of the Exposition appears to 
be “Numerical Control’—with a 
large number of the machines com- 
ing equipped with combinations of 
memory drums and tape controls 
designed not only to handle a wide 
variety of machining work, but to 
insure rapid and accurate produc- 
tion of any desired number of 
identical parts. 

Exhibits at the Exposition will 
be confined almost entirely to new 
developments in machine tools. 
Meanwhile, the Production Engi- 
neering Show, which will be held 
concurrently on Chicago’s Navy 
Pier, is being set up for the dis- 
play of mechanisms, instruments, 


First machine to 
arrive for the 
forthcoming Ma: 
chine Tool Exposi- 
tion at Chicago's 
International Am- 
phitheatre {Sep- 
tember 6-16) was 
this towering hy- 
draulic press, 
built by The Hy- 
draulic Press Man- 
ufacturing Co., a 
Division of Koeh- 
ring Co., Mount 
Gilead, O. The 
triple-action ma- 
chine has a ca- 
pacity of 200 tons 
and is completely 
electronically- 
controlled. 





and equipment that contribute to 
greater automaticity of industrial 
production and processing. Includ- 
ed in this show will be electronic 
devices, air gaging, conveyors, 
drive mechanisms, jigs and dies, 
lubricating systems, etc. 


Cross Issues Statement 
On Dealing with U.S.S.R. 


There have been some recent 
reports to the general effect that 
The Cross Co. was giving serious 
consideration to the submission to 
Russia of a multi-million-dollar bid 
on transfer machines for making 
automotive engine cylinder heads 

(Turn to page 77, please) 
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_ METALS 


by William F. Boericke 


Pickup for Steel 
Expected in August 


Steel executives believe that July 
will have witnessed low water 
mark for the year. Mass vacations 
at the plants and the low volume 
of incoming new orders caused the 
operating rate in mid-July to drop 
to the low 50’s. It sank as low as 
42 per cent as plants closed over 
the July 4 week end, registering a 
21-year low for a non-strike period. 

August looks better and the op- 
erating rate should exceed 60 per 
cent, but recovery is likely to be 
slow. The automobile makers will 
lift their buying, but may be ask- 
ing for deferred delivery with a 
stretch-out for shipments. Unfortu- 
nately, the orders from Detroit are 
not backed up by calls from other 
groups of steel consumers, notably 
the appliance manufacturers, oil 
country goods, and particularly 
from the warehouses, who have 
been particularly hard hit. In some 
sections the latter have reduced 
prices to spur business, but this 
policy has generally been confined 
to the smaller firms. This policy 
has failed to attract important buy- 
ers, who appear to give their busi- 
ness to their regular suppliers who 
can be relied upon when steel sup- 
plies are short. 


Inventory Cutting 
Continues 


Inventory cutting is still a major 
headache. There is no question that 
they are being reduced for more 
than was expected and a definite 
end is not yet in sight. July ship- 
ments by steel warehouses have 
been the slowest for two years. 
Consequently, it is believed that 
for many firms stocks of steel are 
about as low as they can get. An 
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Steel Operating Rate During This Month Should Exceed 
60 Per Cent. Aluminum Industry Has Set Six-Month Record. 





executive of a large warehouse 
estimates that steel inventories 
held by consumers are only 13 mil- 
lion tons against an accepted nor- 
mal figure of 18 million tons. Ware- 
house stocks are believed to have 
dropped to 3,700,000 tons and 
should be at 3,500,000 tons in mid- 
August. Warehouses then would be 
expected to step up their purchases 
from the mills. 


Reduced Estimates 
for 1960 Output 


Iron Age estimates that at best 
steel output in 1960 will not ex- 
ceed 115-117 million tons. Its rea- 
soning goes like this, that steel 
output in the first half totaled 61 
million tons, with the mills operat- 
ing at 82 per cent capacity. In the 
second half, operating at an aver- 
age of 70 per cent capacity, output 
would be 53 million tons. Not all 
steel executives will agree with 
this. Some suppliers declare that 
exports of certain steels are coun- 
tering much of the large drop in 
domestic sales and these may be 
expected to continue. On the other 
hand, major producers have in- 
creased jobbers’ discounts on stan- 
dard line pipe from 3 to 5 per cent, 
to make it more competitive with 
imported pipe. 


Prices Reduced 
for Ferroalloys 


Prices of ferroalloys have been 
cut. Some grades of ferrochrome 
have been reduced 15 per cent for 
the usual reasons, excess capacity 
and lagging demand. Competition 
is severe, with imports a factor 
in the price cutting. Steel scrap 
prices fell $1 to $1.50 a ton at 
Pittsburgh. The drop continues a 
long slump in scrap prices which 
started last November with few 
interruptions. Little mill buying is 
evident. But dealers believe the 


price decline is no more than 
should be expected from the low 
operating rate of the mills. 


Aluminum Production 
Sets Half-Year Record 


While the aluminum industry set 
a six-month output and export rec- 
ord for the first half of this year, 
distribution did not display so rosy 
a picture. Production of primary 
metal was close to one million tons 
for the January-June period, up 
about 7 per cent over the compara- 
ble 1959 period. But shipments 
were about 4 per cent lower than 
a year ago, when heavy inventory 
buying was in progress. The indus- 
try is presently operating at about 
86 per cent of its effective produc- 
tion facilities, with a fairly good 
level of demand. 

Yet it now appears plain that 
the highly optimistic forecasts for 
the industry made at the beginning 
of the year have had to be revised 
downward. The Business and De- 
fense Services Administration at 
Washington originally forecast an 
increase in mill and pig shipments 
in 1960 of about 10 to 15 per cent 
over 1959. In a late release the 
agency estimates total shipments 
both primary and secondary for the 
year at 2,500,000 tons, only slightly 
better than 1959. 


Consumption Probably 
Exceeds Shipments 


Total shipments this year do not 
represent actual domestic consump- 
tion because they include a sub- 
stantial increase in exports abroad 
which were needed to bolster up in- 
ventories for newly acquired for- 
eign affiliates of the domestic pro- 
ducers. Exports were especially 
heavy in the first quarter, then 
started to taper off. On the other 
hand, deliveries to the Government 
stockpile were almost negligible 

(Turn to page 65, please) 
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How 
Chrysler Corp. | 
for maximum beauty and durability 


The Chrysler Corporation utilizes stability and weatherability. Avail- 
the “plus properties” of Du Pont able in a wide range of transparent, 
LUCITE acrylic resins in 1960 cars. translucent and opaque colors, 
There are many reasons for using LUCITE is easily molded into almost 
LUCITE; parts molded from LUCITE _ any size or shape. Excellent edge- 
have excellent impact and shatter lighting and light-piping character- 
resistance; their weight is only one- __ istics of LUCITE adapt to a variety 
third that of glass. They resistcrack- of light-transmission effects. And 
ing and crazing, automotive chemi- the components of LUCITE stay 
cals, and have excellent dimensional _ beautiful for the life of the car. 
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PARKING LIGHT of LucITE acrylic resin 
gives sparkling visibility, resists heat, im- 
pact and is shatter-proof. It stands up to 
rugged conditions including flying pebbles, 
road dirt and oils. 


SPEEDOMETERS and interior lights employ the lighting characteristics of LUCITE 
for better viewing of dials .. . including the diffusion of light. 


Easy moldability, extra strength 


and clarity—plus long life—make TAILLIGHTS of Lucite give maximum 


visibility because of their highly efficient 
light transmission. They resist cracking, 


LUCITE® suitable for many uses crazing, sunlight, moisture . . . retain 


beauty for life of the car. 


Many automotive engineers find the properties of Du Pont LUCITE 

acrylic resins help to solve new, creative design problems. Keep POLYCHEMICALS DEPARTMENT 
up to date on automotive engineering with LUCITE by sending 

for our informative new brochure ‘“‘A New Look at the Product 

Design Qualifications of a Popular Plastic, LucITE’’. Just fill in 

and mail the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. C-8-1 
Room 2507L, Nemours Bldg., Wilmington 98, Del. 
Please send me information on the following: 

] LUCITE* [) ZYTEL® [(] ALATHON* DELRIN® 


LUCITE® cerylic resins 


one of Du Pont's versatile engineering materials 


Zytel® - Alathon® - Delrin® 


pylon resins polyethylene resins acetal resins 


Name 





Company Position 








Street 





City Zone State 





In Canada: Du Pont of Canada Limited, P. O. Box 660, Montreal, Quebec. 


rece - - - - -, 
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AIRBRHIE FS 


By R. RAYMOND KAY 


PACIFIC COAST EDITOR 


What price labor peace in the 
aerospace industry? 


After three months of collective 
bargaining, Douglas Aircraft, 
North American Aviation, and the 
Convair Div. of General Dynamics, 
signed a new two-year contract. 


Without going into all the de- 
tails, the new contract is worth 17¢ 
per hour more to the workers. 
That’s less than half the union’s 
original demands. 


The International Association of 
Machinists and the United Auto 
Workers are the spokesmen for the 


workers. Both unions knew that 
they couldn’t bargain from a posi- 
tion of strength. Why? Union 
membership and industry employ- 
ment are shrinking. 

It’s a changed industry. Gone is 
high production. Now it’s precision 
fabrication of very limited quan- 
tities. 

The Douglas, North American, 
Convair contracts have set the 
working conditions for the next 
two years. This agreement could 
be the pattern for settling union 
disputes with other aerospace com- 
panies. 





Reduced 
Aircraft Weight 


You can reduce aircraft weight 
by using brazed tube joints. North 
American Aviation says that by ap- 
plying this concept, it expects to 
save up to 1500 lb on every B-70 
it turns out. 

Where to use the brazed tube 
joint? The company claims that the 
range of application is almost with- 
out limit. But it’s clear what it can 
do for high-performance manned 
aircraft and space vehicles. 


Lightweight 
Solid Fuel Motor 

Aerojet-General Corp. has a new 
lightweight motor. It’s for the Air 
Force’s Minuteman ICBM. 

The company says it has made 
and successfully test fired a solid 
fuel motor for the Minuteman 
third-stage using an all-titanium 
casing. It’s one-third lighter than 
the conventional steel casing. 

Titanium has always been at- 
tractive to the weight-conscious 
aerospace industry. Aerojet says 
that until now, no large rocket mo- 


64 


tor has been fabricated and fired 
successfully in full-scale, full-dura- 
tion static tests. 

The titanium case withstood the 
static test firing so well that it will 
be cleaned, reloaded with propel- 
lant, and reused. 


High Speed Boat 


An experimental submarine chas- 
er will use the exotic hydrofoil 
principle. The boat will rise out of 


the water to glide on “skis.” 
Seattle’s Boeing Airplane Co. has 
the Defense Dept. contract. 

Martinac Shipbuilding Corp. will 
build the 115-ft, 110-ton vessel at 
its Tacoma, Wash., yard. Cost: $2 
million. The design has a potential 
for high speeds. 


Underground Missiles 


The Air Force is going under- 
ground to protect its missiles 
against blast effects. 

Don’t overlook this huge market 
for your goods and services. Of 
every dollar, 80¢ goes for ground 
operational and support equipment. 


Only 20¢ goes into the individual 
weapon system. 

Early Titan missiles will be 
housed in concrete and steel silos 
below ground level. They’ll be 
fueled there, and raised to the sur- 
face for launching. For later Ti- 
tans, the Air Force is planning an 
in-silo launch. 

Maj. Gen. O. J. Ritland, Com- 
mander, A. F. Ballistic Missile Di- 
vision, says this “fire-from-the- 
hole’ method will greatly increase 
the speed of U. S. reaction. And it 
will reduce the vulnerability of the 
missile during the moments when 
it would normally be sitting ex- 
posed on the pad before launch. 

The Minuteman ICBM, also, will 
get hardened sites—that is, under- 
ground. And the sites will be wide- 
ly scattered. The first one will go 
in near Great Falls, Montana. 

Construction contracts are being 
hashed over. They should be award- 
ed in about six months. 


Brief Airbriefs 

Milling machines can now clean 
up after themselves. They do it 
with vacuum hose designed and 
built by an aerospace company. 
This saves machine operators many 
hours of cleaning up metal chips 
and shavings. 

One ICBM can inflict target 
damage that once required fleets 
of bombers. . . . Research and de- 
velopment for an [ICBM takes 60¢ 
of the total dollar. And the trend 
is toward higher R & D costs as 
weapons become more sophisti- 
cated. 

There’s a new packaging method 
to protect rocket engine parts dur- 
ing inter-plant shipment. It’s now 
in use seven months. One firm re- 
ports an 89 pct cost cut in dam- 
aged parts. a 
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Small Car 
Body Construction 
(Continued from page 49) 


The lower sketch illustrated an- 
other type where the rear rails are 
bowed outboard ahead of the 
wheelhouse to accommodate the 
step-down floor design. In addition 
to package infringement, this cur- 
vature causes a cranking action 
and section matchboxing which in- 
crease wheelbase deflections. 


Front End 


Front rails must be designed 
strong enough to carry the suspen- 
sion loads under the most severe 
jounce or breaking condition. In 
most cases, if they are strong 
enough, they will be rigid enough 
to meet body requirements. The va- 
riations in designs and types of 
suspension geometry makes it nec- 
essary to carefully evaluate each 
design separately. 


Design Analysis 


Unitized construction involves 
the attachment on many chassis 
components directly to the body. 
In body-frame construction, the 
body designers’ experience with 
chassis engineering was concerned 
with providing proper clearance 
around their components. For this 
reason, stress analysis combined 
with adequate test work is playing 
an increasingly important role in 
body design. A small car with 
minimum weight requires special 
care in evaluating each part and 
attachment to meet the stringent 
weight and rigidity require- 
ments. 2 


The foregoing article is from a 
paper presented by the author at the 
Fourteenth Annual Technical Con- 
vention of The American Society of 
Body Engineers, October 21, 1959. 


METALS 


(Continued from page 61) 


this year. 

The aluminum industry has been 
used to project a 10 per cent rate 
of annual growth. It now appears 
that a 7% per cent rate would be 
safer. If this rate continues for the 
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next few years, it would take until 
1962 before the industry catches 
up with its present and scheduled 
production capacity of nearly 
2,640,000 tons of primary metal. 

In a statement from an Alcoa 
official, it was frankly admitted 
that excess capacity and higher 
power and labor costs are putting 
a squeeze on profits. Because of in- 
tense competition for business, the 
producers must now carry large 
stocks of finished and semi-finished 
products. Like the steel industry, 
they must now play the part of 
warehouses for their customers 
and are entering directly into the 
consumer market, pushing sales of 
standard products that allow long 
mill runs. 


Canadian Exports Up 


The picture is by no means all 
unhappy. Canadian producers re- 
port that exports for the January- 
May period were up 45 per cent 
over last year because of improved 
world markets. An aluminum of- 
ficial declares that by 1970 the 
automobile industry will use one 
million tons of the metal, about 
half of the present volume pro- 
duced, and expects by that time 
that all automobiles will be using 
aluminum engines. This does not 
appear to convince steel men, who 
point out that in 1959 only 182,- 
000 tons of aluminum were used 
by the automobile industry against 
18 million tons of steel. 

There is no doubt there will be 
abundant aluminum ahead through 
1963. No shortages loom. The in- 
dustry can assure users they can 
undertake long-range projects with 
virtual certainty they will not be 
hampered by inability to get metal. 
But in spite of higher power and 
wage costs, it will be difficult to 
pass them on with a higher price 
to offset. 


Copper Situation 
Disrupted by Congo 
News 


The chaotic situation in the 
Congo has again unsettled the vola- 
tile copper market. Possible closure 
of the Katanga mines, one of the 
world’s major copper producers, 
and consequent loss of shipments 
of the metal to Europe, caused the 
London market to climb to 33 cents 
a pound, and pushed up copper fu- 


tures on the Commodity Exchange 
about %4 cent. If the Katanga 
mines should be flooded and the 
property ruined, there is little 
doubt that copper will sell higher 
on the world market. Such a de- 
velopment, of course, is purely 
guesswork. There is some reason 
to believe that normal operations 
can be resumed if the situation 
quiets down. On the other hand, if 
unrest spreads into Northern Rho- 
desia, which accounts for 16 per 
cent of the world’s copper, the mar- 
ket could really panic. 


June Statistics Bearish 

There is little doubt that the 
news from Africa is all that pre- 
vented the copper market from a 
price decline. The June figures of 
the Copper Institute were anything 
but bullish. They confirmed for the 
first time this year that mine pro- 
duction was outstepping consump- 
tion by a definite margin. Refined 
stocks climbed in U. S. and abroad. 
World stocks at 340,000 tons are 
at the highest level since 1958. It 
is evident that the June rate of 
world production exceeded de- 
liveries to fabricators by some 25,- 
000 tons, or at an indicated annua! 
rate of 300,000 tons. This would be 
about 10 per cent more than con- 
sumption in 1959 and calls for a 
reduction in output by world pro- 
ducers which might be difficult to 
implement. But if Katanga produc- 
tion were cut off, it would just 
about balance the surplus world 
production and would strengthen 
the probability that the present 
33 cent price can be maintained for 
some time. 


Domestic Demand Quiet 

Copper demand in U. S. is no 
more than fair, not surprising be 
cause of the vacation season. Brass 
mills after a gloomy first half busi- 
ness expect a major upswing in the 
second half of the year. Pipe and 
tube prices have been cut to meet 
foreign competition, and the price 
of magnet wire has been reduced 
6 to 12 per cent. Imported brass 
products make up about 10 per 
cent of domestic shipments. Buyers 
as usual are holding off orders i 
a weak market. Strong demand for 
copper from Europe has measur- 
ably helped the domestic producers 
of refined metal. 

(Turn to page 77, please) 
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_BUHRS BABY 


arrives on time... 


Weight: 225 tons 
Length: 220 feet 
Genus: Transfer Machine 


What's all the excitement about? Buhr’s Baby, the 
first major machine built to the Special Machine 
Tool Standards, has been delivered to its proud 
owner—a major American automobile manufac- 
turer. And it’s some baby! 

A lift-and-carry, part-through transfer, with 
fifty-eight stations, the machine is designed to 
perform 323 precision operations in automatic 
sequence on cylinder heads for a 1961 model 
automotive engine. Operations, in addition to 


BUHR MACHINE TOOL COMPANY 
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rough and finish machining, include probing, 
sealer application, assembling, pressure testing, 
rejecting and injecting . . . you name it. It’s fast, 
too. The work cycle is only 30.0 seconds. Capacity 
at 100% efficiency is 120 pieces per hour. It's 
some baby, alright! Because it was built to the new 
Standards, it’s the most flexible and readily con- 
vertible multiple operation machine tool ever built. 
It’s the first in a broad new line of SMTS Babies 
that Buhr is now building. 


y-{s/,/ey 


EC ONMOMAT IC 


ANN ARBOR, 








MICHIGAN 
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WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 
Weeks Ending 


Vehicle Make July 16 


PASSENGER CAR 


Total— American Motors 11,673 
Chryster 
De Soto 
Dodge 
Imperial 
Plymouth 
Valiant 


1,565 
206 
9, 665 


3,812 

5,950 

Total Chrysler Corp 

Comet 

Falcon 

Ford 

Lincoln 

Mercury 
Total Ford Motor Co. 

Buick 

Cadillac 

Chevrolet 

Corvair 

Oldsmobile 

Pontiac 


By Marcus Ainsworth 


STATISTICAL EDITOR 


Year to Date 


1960 1959 


Volkswagen 


July 9 Renault 


PRODUCTION 
9, 


Opel 
English Ford 
Fiat 


241,528 


50,025 
33,890 
106,773 
11,919 
285 , 205 


Triumph 
M. G. 
Pe f 
All Others 


Total 


487 ,812 
24,422* 
905 , 867 


Volkswagen 
Renault 

Opel 

English Ford 
Fiat 

Simca 
Triumph 
Austin Healey 
M. G. 


Vauxhall 
All Others 


Total 


Austin Heaiey 


ugeo 
Mercedes Benz 


NEW FOREIGN CAR REGISTRATIONS* 


MAY 


1960 1959 


Volkswagen 
Renault 
English Ford 
Opel 

Fiat 

Simca 
Hillman 
Triumph 
Vauxhall 
Austin Healey 
All Others 


£38 


PYNLLCYNS 
i a 
S++ hr 


-_ 
~— 
= 
= 
a 


Total 


MONTHS 


Volkswagen 
Renault 
English Ford 
Opel 

Simca 

Fiat 
Hillman 
Vauxhall 
Triumph 
Volvo 

All Others 


Total 


Total 


Total 


General Motors Corp. 
Studebaker-Packard Corp. 


Checker Cab 


Total Passenger Cars 105 , 284 


TRUCK AND BUS 


6,939 
2,012 
68 


Chevrolet 
G.M.C. 
Diamond T 
Diveo 

Dodge and Fargo 
Ford 

F. W.D. 
International 
Mack 
Studebaker 
White 

Willys 

Other Trucks 


1,824 
4,422 
15 
2,392 
325 


293 
1,755 
90 


Total — Trucks 20,135 


89,904 


PRODUCTION 


4,544 
1,616 
48 


80 
1,416 
2,724 

1" 
1,955 

260 


291 


296 
1,670 
80 


Buses 


Total 


102 


Motor Vehicles 125,521 4,793,383 


* Edsel production. 


4,325,223 








TRACTOR SHIPMENTS 
WHEEL TYPE 


t 
Ho Ratings 


pit hp and over 
Total 


TRACK LAYING TYPE 


354 
382 
488 
756 


1,980? 


20-59 net engine hp 

60-89 net engine hp 
90-129 net engine hp 

130 net engine hp and over 


Total 
1—Valued at $20,400,000 
2_Valued at $26,200,000 


3 
4 


Valued at $171,199,000 
Valued at $143,972,000 





1960 NEW REGISTRATIONS* 


Arranged in Descending Order According to the Five Months, 1960 Totals 


NEW CARS 


April 
1960 
168, 787 
135 369 
45 653 
42,152 
42,149 
36,579 


Ps + 


=nwNSSERESSES=: 
S8SRe5 
a_@ ww 


- 

By 
s 
a 


Misc. Domestic 
Foreign 


& 
Dp 
3 


Total— Ali Makes 647 055 


* Compiled from official state records. 


141,323 
137 , 205 


Data property of R. L. Polk & Co. 


Five Months 
1960 
726,387 


May 
1969 


1959 
611,041 
594,678 


Make 
Chevrolet. 
Ford... 
International 
G. M. C. 
Dodge 
Willys Truck 
White 
Mack 
Willys Jeep 
Studebaker 
Diamond T 
Brockway 
All Others 


41,515 


7,586 
22,743 
234 , 182 

2,501, 878 Total 


2,815,305 All Makes 


NEW TRUCKS 
April 

1960 
31,944 


28 , 309 
1 


Five Months 
1960 1959 
137,700 136,974 
122,193 111,217 
47 ,853 39,407 
29,272 
22,614 


May 

1960 
31,261 
28,190 
11,013 
8,292 
4,098 
1,542 
1,644 
1,117 
930 
689 
250 
120 
4,314 


1, 
8, 
4, 
1, 
1, 
1, 


"93,460 95,009 


May not be copied, sold or reprinted without Polk permission. 
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AUTOMATIC CONTROLS 


PRODUCTION—VEHICLES—AIRCRAFT 


By C. J. Kelly 


ASSISTANT EDITOR 


TOMORROW'S PLANTS SEEN CONTROLLED BY COMPUTERS 


PPROXIMATELY a year and a half 
po B. F. Goodrich Chemical 
Company initiated a program 
aimed at installing a computer to 
control the operation of two chemi- 
cal processes at their Calvert City, 
Kentucky plant. This system is now 
in its initial phases of operation. 

“A hierarchy of computers simi- 
lar to those already employed in 
our military defense system may 
control complete industrial plants 
within the foreseeable future,” 
James M. Madigan, development 
scientist at B. F. Goodrich Chemi- 
cal Co., told the American Man- 
agement Association. 

Mr. Madigan forecast that com- 
puters to control manufacturing 
processes will be commonplace in 
the near future. 

“Computer hardware and basic 
techniques are available today. The 
only breakthrough required is in 
our thinking,” he said. 

B. F. Goodrich Chemical recent- 
ly put a Thompson-Ramo-Wool- 
dridge RW-300 digital computer 
into operation at its Calvert City, 
Ky., plant. It is used to control 
production of basic raw materials 
for two of the firm’s major prod- 
ucts: vinyl chloride, used in the 
production of Geon vinyl resins; 
and acrylonitrile, used in the man- 
ufacture of the company’s Hycar 
special-purpose rubbers. 

In everyday life, computers soon 
may solve such problems as traffic 
control and the checking of manu- 
factured items. 

Conceivably, a computer control- 
ling the flow of cars during rush 
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hours from Manhattan could in- 
crease the efficiency of this “proc- 
ess” by an amount equivalent to 
one traffic lane. One lane of bridge 
or tunnel would cost much more 
and certainly would require far 
more maintenance. 

Actually, B. F. Goodrich Chemi- 
cal was seeking economy and prod- 
uct quality, not replacement of 
labor, when it had Thompson-Ramo- 
Wooldridge engineers install its 
Calvert City computer. And to 
date the computer has achieved 80 
per cent of the goals set for it, ac- 
cording to Mr. Madigan. 

The computer figures cost of op- 
eration and takes into account such 
factors as equipment limitations 
and day-to-day availability of raw 
material. 

By a series of complex opera- 
tions, RW-300 not only checks on 
B. F. Goodrich Chemical processes, 
but also checks on itself. Having 
scrutinized each phase of opera- 
tions at set intervals around the 
clock, the computer regularly “ex- 
amines its own health” and reports 
the result, the scientist reported. 

If necessary, another built-in fea- 
ture then conducts an orderly trans- 
fer of plant control from computer 
to manpower. 

Gone are the days when automa- 
tion referred only to the worker 
on the assembly line. The Calvert 
City “brain” actually has taken 
over some management functions 
such as an over-all examination of 
plant economics to calculate best 
operating conditions for any given 
period. 


So fast and accurate has B. F. 
Goodrich Chemical’s computer 
proved that it has “spare time” 
left over during which BFG engi- 
neers have put it to work making 
other scientific computations. 

“It is not unusual in the chemical 
industry to keep an inventory of 
one month’s supply of a product,” 
Mr. Madigan explained. “If for 
example a _ $1,000,000 inventory 
could be cut 25 per cent with the 
same capacity for meeting chang- 
ing market conditions, the capital 
invested in the computer system 
would be balanced and other bene- 
fits would be pure profit.” 


There is a remarkable similarity 
for industrial activity from one in- 
dustry to another. Business pros- 
pects seem to be excellent, but com- 
petition is keener with resulting 
tighter profit margins and more 
demanding quality control specifi- 
cations. As need increases for 
greater flexibility and speed in 
meeting changing economic and 
market conditions, the possibility 
of computer controlled plants and 
processes becomes greater. The 
modern plant of tomorrow may be 
controlled not by one, but by a 
hierarchy of computers similar to 
those employed in our military de- 
fense systems. 

The interconnected computers in 
this plant of tomorrow will be of 
several different types. Some will 
be almost instantaneous and others 
slow or medium speeds. Large and 
small machines will be inter-mixed 
as needed, but none will be as ex- 
pensive as today’s large-scale com- 
puters. These computers will be 
arranged in various levels of re- 
sponsibility. There will be compu- 
ters for individual machines and 
equipment, somewhat analogous to 
our present instruments. Others 
will be responsible for an entire 
process as our RW-300 system func- 
tions. Over all there will be a cen- 
tral supervisory computer responsi- 
ble for strategy while the other 
computers look after tactics. Our 
installation at Calvert City may 
appear to be an advanced step in 
computer application. Many com- 
panies, however, are converging on 
this system of the future with the 
combination of off-line computa- 
tion, operation research, and on- 
line process control. es 





Building-Block Machine 


(Continued from page 45) 


give instruction 10 different ways 
when possibly one way would do 
it. So I think that one of the pic- 
tures tomorrow will be standardi- 
zation of these machines. This ma- 
chine we see here today is just the 
start of the whole production of 
machine tool standardization. As 


this effort grows we are all going 
to benefit. 

I would like to point out that the 
thing we are doing today, and the 
things that have been done in ac- 
complishing this in-line standardi- 
zation, have helped to bring the 
subject of standardization before 
everyone. When we first started 
out in our own area, we had to 
deal with division heads to ind 
out where they stood on the sub- 














A brief biographical 
sketch of the editors 
and contributors to Al 
whose by-lines appear 
regularly 


Introducing 


PA charles A. Weinert 


a to 


joining 
September, 1955, 


AUTOMOTIVE INDUSTRIES in 
Charles A. Weinert had more 


P: 25 years of automotive manufacturing experience 


with ACF-Brill 


Motors Co., 


Philadelphia, Pa. This 


experience was roughly distributed half Engineering 


and half Sales 


More specifically, 
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Departmental assistant to the Chief Engineer, Auto- 


motive Car Div 


design, 


inspection and service of 


gasoline and gas-electric rail cars; 


Assistant to Chief Engineer i/c all product design, 


inspection and service 
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Administrative 
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and 


and gasoline 


street cars, gas rail cars, trolley 
motor buses; 
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Engineering, 


Service and Inspection; 


Assistant to Vice President i/c Sales. 


Upon joining Al, 


Charlie” was initially assigned 


the preparation of editorial material on new products 


and new production equipment. 


His first feature assign- 


ment, five months after joining AI, was a report on 
the Annual Meeting of the Society of Automotive 


Engineers 


been on a wide 


His subsequent 
variety of 


contributions to AI have 
subjects—machine tools, 


automotive vehicles, marine and industrial engines, mili- 
tary vehicles, new materials and processes, and national 


soc 1ety 


meetings, among others. 


He was appointed 


Eastern Editor in July, 1957. 


In passing, it 


Charlie’’ was 


will be of 
regular subscriber to AUTOMOTIVE 


interest to note that 


INDUSTRIES for more than 20 years before becoming 
associated with the publication. 








ject of standardization. We had 
plant managers, and we didn’t 
know whether they were whole- 
heartedly behind this program of 
standardization as a user. 

We've said before that in our 
case we particularly felt the need 
of some form of standardization in 
everything we did, because we 
were hit a few years back by an 
enormous amount of equipment 
that just couldn’t be used. It was 
so special there was no possible 
re-use of it. And anything that we 
have been able to accomplish in 
our own areas is through public- 
ity of the effort. 

I think, in selling it, the com- 
munication you speak of can’t be 
done all on one front, it’s got to 
be tackled on every front. We've 
tried to do this by means of our 
monthly production engineering 
meetings, through plant engineer- 
ing meetings, through implement- 
ing what Mr. Cooper has spoken 
about as the request for quota- 
tions. We have to have a manu- 
facturing technical instruction to 
implement it. 

As far as dealing with purchas- 
ing department personnel—they 
are, in our case, bending over 
backwards to furnish manufactur- 
ing equipment that we know will 
be usable not on a short range, 


but over a long range. 


Joseph H. Buhr: 


We want to express to the Com- 
mittee our appreciation for having 
the pleasure of working closely 
with them on this project. 

We felt as long as two years 
ago, this had to be a reality in the 
automotive and allied industries, 
to make it possible for them to 
continue to buy equipment. With 
the constant rise of prices caused 
by the rises in wages and mate- 
rial costs, we realized they had 
tremendous problems which had to 
be overcome. Since standardiza- 
tion seemed to be the only logical 
approach to eliminate the terrific 
obsolescence of equipment which 
they had been confronted with, we 
made up our minds at that time 
that it would be good for both of us. 

We’re all happy this has termi- 
nated, at least in its initial phase, 
with all of us here today to see 
what we proudly call “Buhr’s 
Baby.” s 
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New Roebling Wide Width Tempered Spring Stecl makes the most of a good thing 


... (your money, for instance! ) 


doesn't measure uJ 


per inch just isn’t the right steel for 


That's why everybody's talking about nev brig] plain or ground ROEBLING 
Roebling tempered, cold II pring ling’s got 1 y vebling Id Rol 


; , ‘ , = Branch Offices Beincinal ¢ 
steel. Con any width up to full pring el an 1 get uf ! cin i Gane 
handspan de. 8% inches, that is, by let n temper and finish ivery? I The Colorado Fuel an 


005 to .062 inches thick. Think how 





RUBBER BUSHINGS employed by Globe fit 
tightly around the post—block passage 
of acid between post and bushing. 

Note absence of link corrosion. 


LEAD BUSHINGS permit “post acid creep.” 
Photo shows corrosion caused by acid 
that went once too often to the weld — 
“concentrated cell” effect at the weld 
between the post link and the bushing. 


new research center: 


an acid barrier that ends 


battery-killing link corrosion 


Globe's solution — two years ago Globe-Union 
introduced the one-piece cover construction with 
rubber bushings. These rubber bushings fit tightly 
around the post, eliminating the possibility of acid 
creeping up...eliminating the “concentrated cell” 
effect at the weld between post link and bushing. 


Major problem common to 12-volt batteries is 
premature failure caused by corrosion of the links. 
Such corrosion occurs when a considerable amount 
of acid is available on top of the battery. Poor lead 
burning between the element post, the lead bushing 
in the battery cover and the link permits acid to 
creep up along the post — to a point only a fraction 
of an inch from the exterior of the battery. Result 
is the so-called “concentration cell” effect and open- 
ing of a passageway to the outside of the battery. 


GLOBE ONE-PIECE COVER 


is added insurance against leakage to 
the outside. Partitions a:e tongue 


and grooved, epoxy sealed to the case, 


Globe research at its best — as it has been for 
over 30 years! A program of development that bene- 
fits both the original equipment manufacturer and 
the service industry. Write for the complete story. 


SPINNING POwrs 


: we BOW 


SPuit-seconwp STARTING 


GLOBE-UNION INC. 


MILWAUKEE 1, WISCONSIN 


If it’s petroleum-powered there’s a 


making one inseparable, leakproof unit GLOBE-BUILT BATTERY right from the start! 
Globe Spinning Power Batteries are now available for fast, low-cost shipment from 15 
strategically located plants — 14 (*) now producing dry-charged batteries: 


*ATLANTA, GA.; *DALLAS, TEXAS; "EMPORIA, KANSAS; *HOUSTON, TEXAS; *LOUISVILLE, KY.; 
*MEDFORD, MASS.; *MEMPHIS, TENN.; *MILWAUKEE, WIS.; *PHILADELPHIA, PA.; *REIDSVILLE, 
NORTH CAROLINA; *SAN JOSE, CALIFORNIA; *HASTINGS-ON-HUDSON, NEW YORK; 
*LOS ANGELES, CALIFORNIA; OREGON CITY, OREGON; *TAMPA, FLORIDA. 
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Research and Development at Work 
Electricity—springing to life in stop lights all over America as MIDLAND “ROSS —— 
\ea/ 


Midland brake systems bring the nation’s trucks, buses and 


MIDLAND 
CORPORATION Sau 
passenger cars to swift, sure stops. Signaling top braking per- 


formance as the result of continuous research and development. OWOSSO DIVISION = ay f bh OWOSSO, MICHIGAN 


ONE OF THE ‘400” LARGEST AMERICAN CORPORATIONS 


AIR : AIR : AIR , VACUUM ; DIE , CONSOLIDATED 
BRAKES COMPRESSORS CONTROLS POWER BRAKES CASTINGS TRANSPORTATION EQUIPMENT 








PHOTOGRAPH COURTESY OF SPERRY GYROSCOPE COMPANY 


This is where Bal-SAFE extra 
impact resistance pays off... 


The jagged metal strikes like a bullet. Luckily this 
worker was wearing his safety glasses. More than 
luck, though ... they were Bausch & Lomb Safety 
Glasses with Bal-SAFE lenses. 

More than luck... foresight! Your foresight in 
specifying Bal-SAFE lenses for that extra margin of 
safety ... as much as 14 times more impact resistance 
than required by government standards. In an ex- 
clusive Bal-SAFE toughening process Bausch & 
Lomb employs a unique large-orifice air chill, using 
a generous quantity of air at carefully controlled 


temperature. The result is Bal-SAFE exceptional im- 
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pact resistance. Priceless extra protection for which 
you pay not a penny more. 

Are all your workers so protected? For details on 
B&L Safety Eyewear, and the quickest, easiest way 
to detect those who need Bal-SAFE prescription 
lenses, call your B&L supplier. Or write to Bausch 
& Lomb, 98608 Lomb Park, Rochester 2, New York. 


BAUSCH 6 LOMB 


Protection-PLUS 
Safety Products 


protection + economy + worker acceptance 
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Here’s how a complicated 
problem was overcome with 
engineering know-how 


UDYLITE HAD THE ANSWER 


PROBLEM: To adapt a full automatic plating machine to the Udylite 
Bi/NICKEL process, which required addition of an extra nickel plating 
operation for deposit of semi-bright nickel immediately preceding full 
bright nickel plate. It was also desirable to gain versatility so the full 
automatic could be used for either straight bright nickel or the Bi/ 
NICKEL process. 


LIMITATIONS: Plant length prohibited the extension of the existing 
machine at either end. 


THE UDYLITE ANSWER: A semi-automatic machine was added at 
right angles to the existing full automatic. A simple transfer system was 
engineered and built to “detour’’ parts through the semi-bright process 
in the new semi-automatic machine and back to the full bright process 
in the automatic. 


FLEXIBILITY BONUS: Easily accomplished conversion changes the 
machine to the Bi/NICKEL plating process or reverses it back to its 
original cycle for single bright nickel plating. 


Udylite engineering ingenuity here proved that it is possible to take 
advantage of the latest new process developments with inexpensive 
machine change-overs. You'll find it worth investigating—see your 
Udylite man now or write directly to— 


corporation . detroit 11, mich 


on the west coast: L. H. Butcher Co 
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METALS 


(Continued from page 65) 


Zinc Deliveries Down, 
Stocks Up 


Only an optimist could derive 
any comfort from the latest sta- 
tistics of the Zinc Institute. Do- 
mestic deliveries fell in June to 
50,700 tons. This was the smallest 
monthly figure reported for over 
two years. Total deliveries for the 
first six months of this year are 
about 64,500 tons less than in the 
first half of 1959. Stocks of zinc 
with the smelters at the end of 
June had climbed back to 187,700 
tons, a rise of 50,000 tons since 
April. Smelter production on a 
daily basis was slightly higher 
than in May. 

This uninspiring showing was 
caused by the usual factors—a 
slump in steel output, slow sales 
to the die caster, and over-buying 
earlier in the year. It was then as- 
sumed that demand for galvanized 
products would warrant laying in 
plenty of zine. While galvanized 
products have been a bulwark of 
strength in the steel market, there 
has recently been an easier tone 
as the recession in heavy indus- 
tries became more pronounced. 

The zine trade shrugged off the 
June statistics which had _ been 
largely anticipated. It is believed 
that consumers’ inventories are 
getting pretty low, which would ap- 
pear to be so from the requests 
for fast shipment. While business 
has been slow in Special High 
Grade, producers feel confident 
that shipments will pick up in 
August when the new 1961 models 
get on the assembly line. The same 
thing can be said for the brass in- 
dustry, third largest market for 
zinc. While the Connecticut fabri- 
cators have had a discouraging 
half year, most mills expect a big 
gain for the second half, which 
would call for substantial tonnages 
of zine. 


Premiums Cut 
on High Grade 


However, shortly after publica- 
tion of the unfavorable zinc fig- 


ures, the premiums on Special 
High Grade and High Grade were 
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reduced 25 and 15 points over the 
base price of 13 cents for Prime 
Western. The new prices are 141% 
cents for S.H.G. and 14.35 cents 
for regular High Grade. This can- 
cels out the price advance that was 
made last April. It is not thought 
that this action will affect the base 
price of 13 cents f.o.b. East St. 
Louis. Sales of Prime Western 
perked up early in July and the 
London market maintains a steady 
tone, with futures selling about the 
same as spot, indicating that trad- 
ers do not look for lower prices 
ahead. 


Lead Market Dull 


The lead market remains dull 
but the price is firm at 12 cents. 
However, in Canada the leading 
producer reduced its Canadian 
price 1% cent to 10% cents at Mon- 
treal. This appears to reflect a 
somewhat easier tone in the Lon- 
don market. Strikes continue to 
curtail all of Bunker Hill’s lead 
output of 7500 tons a month. 

Statistically, lead’s position is 
none too sound. Smelter’s and re- 
finer’s stocks of lead in all forms 
jumped sharply in May for the 
sixth consecutive advance this 
year. At the end of the month 
they had advanced to nearly 296,- 
000 tons. 

However, there was satisfaction 
from news that shipments of re- 
placement batteries rose by ove) 
100,000 units in May to total 
1,650,000 units. The May figure 
this year showed a good gain over 
the same month of 1959. 


MACHINERY NEWS 


(Continued from page 60) 


and blocks. In this connection, the 


company has just issued a state- 
ment as follows: 

“For several months, we have 
been working with Government 
officials in Washington to find out 
if it would be in the best interests 
of the United States to supply 
automation machinery for manu- 
facturing consumer goods in the 
U.S.S.R. 

“Following our preliminary dis- 
cussions with the U. S. Department 
of Commerce, and on their sugges- 
tion, we applied for an export 
license. The application was sub- 


mitted by the Department of Com- 
merce to the State Department and 
the Defense Department for de- 
cision as to desirability. Eventually 
an export license was issued which 
authorized us to accept a large 
order. The issuance of the license 
means that the Departments of 
Commerce, State and Defense ap- 
prove the manufacture and sale of 
the equipment to the U.S.S.R. It 
also means that the U. S. Govern- 
ment is of the opinion this equip- 
ment has no military value. 
“Receipt of this export license of 
course is only the first step toward 
an order in the face of extremely 
difficult competition from Western 
European machine tool manufac- 
turers. However, we agree that all 
Michigan manufacturers and par- 
ticularly those in Detroit should 
put forth their best efforts to sup- 
port a program of expanding and 
diversifying local industry and will 
do our best to secure this sizable 
order, thereby helping to build up 
Michigan and Detroit employment.” 


Around the Industry 

Hill Acme Co.—J. B. Perkins, 
president, has announced the com- 
pany’s purchase of the entire prod- 
uct line of Kling Brothers Engi- 
neering Works. Manufacture, dis- 
tribution and servicing of Kling 
combination punch and_ shears, 
rotary shears, high-speed friction 
saws, pyramid bending rolls, uni- 
versal punches, double-angle shears, 
guillotine shears, angle-bending 
rolls, and pinch-plate rolls have 
been transferred to Hill-Acme’s 
plant in Cleveland. 

Bullard Co. 
companies on three continents have 
ordered 34 Dynatrol vertical turret 
lathes (AI February 1, 
since introduction of the new model 
early this year. Also that 13 of the 
machines were completed as of last 
month. Delivery time now being 
quoted on new orders ranges from 
3 to 10 months, depending on size 
and specifications, according to H. 
E. Neale, Bullard’s director of 
sales. 

Cincinnati Milling Machine Co. 

Maurice Gormly has been ap- 
pointed new manager of the Prod- 
ucts Div., succeeding Philip O. 
Geier, Jr., who was recently named 
vice-president and assistant general 
manager of the company 


reports that 19 
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Squirrel Cage Motors 


ARGE squirrel-cage motors, 250 
through 1000 horsepower, have 
been built for heavy duty industrial 
applications. These motors feature 
compact, smoothly contoured, fabri- 
cated steel plate enclosures that have 
great mechanical strength and high 
resistance to corrosion. For safety 
and ease of handling, four lifting 
eyes are built-in as integral parts of 
the frame ends. Mounting space re- 
quired is materially reduced by po 
sitioning the feet under the overhand 
of the frame. Available voltages are 
440, 550, 2300 and 4160 volts, 60 
eycles. The entire range of ratings, 
250 through 1000 hp, can be supplied 
with full load speed of 3500, 1750 on 
1160 rpm; 870 and 690 rpm motors 
are available through 700 hp, and 
through 500 hp. 
Sleeve bearing models can be fur 


575 rpm motors 
nished in the entire range of ratings 
and speeds; ball bearing models 
through 400 hp, all 
through 900 hp at some of the lower 


speeds, and 
speeds. Wagner Electric Corp. 
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Pin Type Bearings 


Machine builders, whose equip 
ment is designed with double cup 
bearings in floating positions, requit 
ing loose cup fits, can now use a new 
pin-type double cup bearing. De 
dimensionally inte: 


changeable with conventional Timken 


signed to be 


double cup bearings, the new pin 
enable machine 


builders to use these new bearings 


type bearing will 


with minimum changes to existing 
designs 

The pin-type bearing offers dis 
tinct advantages to machine builders 
in bearing applications where there 
is an inherent tendency for the oute) 
race or cup to creep or turn in the 
housing; where experience indicates 
that a cup-locking device is desi) 
able. 

A hollow pin, located in the hous 
ing, fits into the large counter sunk 
hole in the cup OD with ample clear 


76 
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ance. Axial float, normally required 
as a result of shaft or housing ex- 
pansion, is not restricted, though the 
pin prevents the cup from turning in 
the housing. Positive bearing lubri 
cation is assured by introducing lu- 
bricant through the hollow pin, di 


Tmt 


5 


pit 


7 


rect to the center of the bearing. A 
typical pin-type bearing application 
is in the rear floating position on 
machine tool spindles. The Timken 
Roller Bearing Co. 
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Compact Toggle Switches 


A new series of compact toggle 
switches features bright aluminum 
tabs that provide instant position 1 
dication. 

The switches are designated the 
400 series and are available in both 
momentary and maintained-contact 
versions. 

Requiring about one inch of space 
behind control panels and weighing 
1/14th of an ounce, the new units 
are ideally suited to aircraft, elec 
tronic equipment, data processing 
systems, industrial consoles and othe: 
areas where accurate long life 
switches are needed, the manufa 
turer reports. 

Each toggle operates two precision 
snap-action switches encased in a 
dust-tight plastic cover. Each switch 


By C. J. Kelly 


ASSISTANT EDITOR 


has two isolated single-pole double- 
throw circuits, UL listed at 5 amp, 
125 or 250 V. The switches have 
turret terminals for soldered or 
solderless connections. Minneapelis- 
Honeywell Regulator Co. 
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Aluminum Rocker Arm 


A newly perfected aluminum com- 
ponent for automobile engines 
the rocker arm is a recent ap- 
plication of the light metal to the 
automotive engine. 

According to Alcoa, two major 
auto makers already have adopted 
the light metal unit, and two others 
are considering it. 

In one case, die cast aluminum 
arms are being installed in all 1960 
models of a popular make. The other 
car builder will install another cast 
variation in 1961 editions. 
num Co. of America 


Alumi- 
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Industrial Ceramics 


A stock line of ceramic parts in- 
cluding bushings, washers, rods, 
dises, plates and v-blocks has been 
designed for use at temperatures to 
2100 deg F. This new line of stock 
ceramic components meets the de- 
mands of design and production en- 
gineers for off-the-shelf components 
for use in both equipment and tool- 
ing. The Duramic material used in 
these components is a high tempera- 
ture ceramic with excellent thermal 
shock resistance. The parts can be 
modified for use in both development 
and production work by grinding 
with silicon carbide wheels, or ultra- 
sonic hole drilling. This stock ce- 
ramic component line will find many 
uses in industry ranging from 
insulators for electrical and _ elec- 
tronic applications to high tempera- 
ture tooling for operations such as 
brazing, welding, sintering and semi- 
conductor processing. Duramic Prod- 
ucts, Ine. 
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Zinc Deliveries Down, 
Stocks Up 


Only an optimist could derive 
any comfort from the latest sta- 
tistics of the Zinc Institute. Do- 
mestic deliveries fell in June to 
50,700 tons. This was the smallest 
monthly figure reported for over 
two years. Total deliveries for the 
first six months of this year are 
about 64,500 tons less than in the 
first half of 1959. Stocks of zinc 
with the smelters at the end of 
June had climbed back to 187,700 
tons, a rise of 50,000 tons since 
April. Smelter production on a 
daily basis was slightly higher 
than in May. 

This uninspiring showing was 
caused by the usual factors—a 
slump in steel output, slow sales 
to the die caster, and over-buying 
earlier in the year. It was then as- 
sumed that demand for galvanized 
products would warrant laying in 
plenty of zine. While galvanized 
products have been a bulwark of 
strength in the steel market, there 
has recently been an easier tone 
as the recession in heavy indus- 
tries became more pronounced. 

The zine trade shrugged off the 
June statistics which had been 
largely anticipated. It is believed 
that consumers’ inventories are 
getting pretty low, which would ap- 
pear to be so from the requests 
for fast shipment. While business 
has been slow in Special High 
Grade, producers feel confident 
that shipments will pick up in 
August when the new 1961 models 
get on the assembly line. The same 
thing can be said for the brass in- 
dustry, third largest market for 
zine. While the Connecticut fabri- 
cators have had a discouraging 
half year, most mills expect a big 
gain for the second half, which 
would call for substantial tonnages 
of zine. 


Premiums Cut 
on High Grade 


However, shortly after publica- 
tion of the unfavorable zinc fig- 


ures, the premiums on _ Special 
High Grade and High Grade were 
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reduced 25 and 15 points over the 
base price of 13 cents for Prime 
Western. The new prices are 1442 
cents for S.H.G. and 14.35 cents 
for regular High Grade. This can- 
cels out the price advance that was 
made last April. It is not thought 
that this action will affect the base 
price of 13 cents f.o.b. East St. 
Louis. Sales of Prime Western 
perked up early in July and the 
London market maintains a steady 
tone, with futures selling about the 
same as spot, indicating that trad- 
ers do not look for lower prices 
ahead. 


Lead Market Dull 


The lead market remains dull 
but the price is firm at 12 cents. 
However, in Canada the leading 
producer reduced its Canadian 
price 14 cent to 101% cents at Mon- 
treal. This appears to reflect a 
somewhat easier tone in the Lon- 
don market. Strikes continue to 
curtail all of Bunker Hill’s lead 
output of 7500 tons a month. 

Statistically, lead’s position is 
none too sound. Smelter’s and re- 
finer’s stocks of lead in all forms 
jumped sharply in May for the 
sixth consecutive advance this 
year. At the end of the month 
they had advanced to nearly 296,- 
000 tons. 

However, there was satisfaction 
from news that shipments of re- 
placement batteries rose by ove) 
100,000 units in May to total 
1,650,000 units. The May figure 
this year showed a good gain over 
the same month of 1959. 


MACHINERY NEWS 


(Continued from page 60) 


and blocks. In this connection, the 


company has just issued a state- 
ment as follows: 

“For several months, we have 
been working with Government 
officials in Washington to find out 
if it would be in the best interests 
of the United States to supply 
automation machinery for manu- 
facturing consumer goods in the 
U.S.S.R. 

“Following our preliminary dis- 
cussions with the U. S. Department 
of Commerce, and on their sugges- 
tion, we applied for an export 
license. The application was sub- 


mitted by the Department of Com- 
merce to the State Department and 
the Defense Department for de- 
cision as to desirability. Eventually 
an export license was issued which 
authorized us to accept a large 
order. The issuance of the license 
means that the Departments of 
Commerce, State and Defense ap- 
prove the manufacture and sale of 
the equipment to the U.S.S.R. It 
also means that the U. S. Govern- 
ment is of the opinion this equip- 
ment has no military value. 
“Receipt of this export license of 
course is only the first step toward 
an order in the face of extremely 
difficult competition from Western 
European machine tool manufac- 
turers. However, we agree that all 
Michigan manufacturers and par- 
ticularly those in Detroit should 
put forth their best efforts to sup- 
port a program of expanding and 
diversifying local industry and will 
do our best to secure this sizable 
order, thereby helping to build up 
Michigan and Detroit employment.” 


Around the Industry 

Hill Acme Co.—J. B. Perkins, 
president, has announced the com- 
pany’s purchase of the entire prod- 
uct line of Kling Brothers Engi- 
neering Works. Manufacture, dis- 
tribution and servicing of Kling 
combination punch and_ shears, 
rotary shears, high-speed friction 
saws, pyramid bending rolls, uni- 
versal punches, double-angle shears, 
guillotine shears, angle-bending 
rolls, and pinch-plate rolls have 
been transferred to Hill-Acme’s 
plant in Cleveland. 

Bullard Co. 
companies on three continents have 
ordered 34 Dynatrol vertical turret 
lathes (AI February 1, 
since introduction of the new mode! 
early this year. Also that 13 of the 
machines were completed as of last 
month. Delivery time now being 
quoted on new orders ranges from 
3 to 10 months, depending on size 
and specifications, according to H. 
E. Neale, Bullard’s director of 
sales. 

Cincinnati Milling Machine Co. 

Maurice Gormly has been ap- 
pointed new manager of the Prod- 
ucts Div., succeeding Philip O. 
Geier, Jr., who was recently named 
vice-president and assistant general 
manager of the company 


reports that 19 
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wheels 


deliver... 
everything 


9 





SOe—s5 In every part of the country, every 


corner of the world . . . Budd-made wheels are used for 





the transportation of all kinds of cargo . . . from school 
children to ballistic missiles. More than 60 million 
wheels for trucks, trailers, buses and off-the-highway 
vehicles have rolled from Budd plants. And many of 
them are still rolling after more than 5 million miles. 

A recent Budd development has now produced 
wheels that are 10% stronger... with no addition in 
weight, no increase in cost. Such developments are 
typical of the foresight with which Budd facilities are 
being applied to serve the automotive industry. The 
Budd Company, Detroit 15. 


suromorive i BD yA T 
PDI 05101 


Since 1916 — serving the automotive in- 
dustry with research, design, engineering 
and specialized production facilities. 
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PRODUCTION 
and PLANT 
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High Production Machine 


individual opera- 


Bg NTY-THREE 
tions, including drilling, spot fac- 


reaming and 
automati- 


ing, counter-sinking, 
accomplished 
four barrel carburetor air 


tapping are 
cally on 
center column 
Machine. 

with 6 


vertical 
Production 
equipped 


horns by a 
type High 
This 


station automatic index, is reported 


machine, 


to produce 375 pieces per hour. 
type 
are used, with one equalizing lever 
to clamp both parts. The operator re- 
moves a finished part from the trans- 
fer position, transfers a part from 
the load to the transfer position, and 


Load and transfer fixtures 


inserts an unfinished part in load 
position. An automatic safety switch 


EQUIPMENT * 
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checks the clamping. If both 
are not properly clamped, the table 
will not index and parts as well as 
tooling are protected. 

The Unit-Type Machine Tool elim- 
inates model change-over problems by 
incorporating standard 
units. Re-alignment of the machine is 
possible for product model changes, 
for completely new models, or for 
other types of products within the 
size limits of the equipment. The 
Morris Machine Tool Co. 
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parts 


production 


Strip Seam Welder 


pene new utility strip seam welder 
can be used in steel mill process 


ing lines already equipped with a 


components. The 
galvanized 


shear and other 
machine welds clean or 
metal up to 48 in. wide and from 16 
to 30 gage thick at a speed of 30 
fpm on clean stock. Welding power 
is provided by a 150 kva 
former. 


trans- 
In operation, the welder centers 
the pre-sheared strip gages 
the overlap, clamps leading and trail- 
ing edges and welds. Push-button 
controls operate the automatic weld- 
ing sequence. Weld rolls are mounted 
in a C-frame which moves across the 
work. Hinged retainers on the weld 
roll assembly provide quick drop-off 
for roll dressing. National Electric 
Co. 
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All-New Engine Lathe Machines Large Workpieces 


PH ppantescer pg new in design from the 

up, the Sidney 4025 
engine lathe is 
of handling stock up to 504 in. in 


ground 


heavy-duty capable 


length. It has a 40%-in. swing oven 


the bed, and a 25%-in. swing ove 


the compound. Metal removal rates 


up to 180 cim and finishes of 22 to 


New Sidney 4025 engine lathe has swing over the bed of 401/2 in. and swing over 
compound of 251/2 in. Two companion models, the 4025-31 and 4025-36, have swings 
up to 49 in. over the bed and 361/, in. over the compound. 


26 microinches are said to be obtain- 
able. 

The headstock of the machine pro 
vides 36 spindle speeds from 5 to 800 
rpm and 75 hp in all speed ranges. 
With an overall gear ratio of 160 to 
1, surface speeds for a large variety 
of work material are thus available. 
Cutting speeds are selected through 
a single dial control. Dial setting 
may be in either rpm or surface 
speed. Selection of the latter enables 
the operator to dial work diameter: 
with its relative 
speed. 


proper surface 

The gearbox of the machine con- 
tains a new dual cam tumbler lock 
designed to eliminate gear and cone 
gear unlocking during exceptionally 
heavy feeds. It also provides for 60 
threads and feeds. 

The carriage-compound of the 4025 
has powered four-way variable-rate 
rapid traverse. In the tailstock there 
is a depth reading dial which mea- 
sures tailstock spindle travel. 

The 4025 is one model] in a series 
of three new machines with swings 
over the bed of 40%, 45% and 49 in 
Bed lengths range from 13 to 49 ft 
in two-foot increments. Sidney Ma 
chine Tool Co. 
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Remote Measurement 


UTOMATIC Micrometer measure- 
ments to 10 millionths of an inch 
can be taken by an operator located 
far away from the actual point of 
measurement with a new Remote- 
Mike. It consists of a highly accurate 
micrometer head operating on the 
screw thread principle, an operator’s 
electronic control console, plus con- 
necting cable of any length required. 
Remote micrometer head _ exerts 
negligible pressure on the work. Mea- 
suring range is one inch. Digital 
read-out to 10 millionths is displayed 
on a counter on the operator’s con- 
sole. Head can be remotely zeroed in 
at any point within its measuring 
range. Heads may be used singly or 
in multiple. J. W. Dice Co. 
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Oscillating Motors 


= high efficiency, pneumatic 
and hydraulic oscillating motors, 
with instant full torque, have been 
designed for operations that require 
clamping, indexing, valving, pushing- 
pulling, camming, dumping, transfer- 
ring, wire or tube bending, gear 
activating, feeding, lifting and lock- 
ing. These units are available in 
single vane, 280 deg rotation, or 
double vane, 100 deg rotation types, 
and standard units. will produce 
torques from 100 to 430,000 in lb. 
Heads are machined from cold drawn 
steel, bodies from mechanicel seam- 
less steel tubing, honed to a 10 micro 
finish. To provide greater strength, 
shafts are made from stress-relieved 
steel. Internal surfaces are hard 
chrome plated to assure maximum 
wear life and prevent rust and cor- 
rosion. Seals are backed up with 
Tefion for longer service life, and 
patented, one-piece vane and stator 
seals effectively seal off corners to 
assure minimum by-pass. Roto-Tork 
Mfg. Co. 


Circle 54 on postcard for more data 


Cut Off Tools 


LINE of hollow ground straight 
blade cut-off tools for automatic 
screw machines made from T-5 high 
cobalt steel has been introduced. 
This new line of blades are hollow 
ground for maximum clearance and 
rigidity in all set ups and a special 
non-metallic surface treatment elim- 
inates metal to metal contact there- 
by minimizing galling and build up, 
according to the company’s report. 
The Somma Tool Co. 
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Automatic Assembly and Welding Operations Combined 


Two straight line units combine as one automatic-ossembly machine 


f ge manufacturer reports this unit 
will produce 900 automobile oil- 
filters per hr. In all, eight parts are 
assembled with four welding and two 
mechanical joining operations. 

The machine is actually two inde- 
pendently controlled straight-line 
units joined by a storage-conveyor at 
the angle between them. Partial as- 
semblies are mechanically transferred 
to each station and parts are added 
from hoppers or magazines. Since the 
only operator for the entire machine 
inserting two 


is busy manually 


parts of the assembly, sensing units 
are used at other key stations to as- 
sure complete assemblies. 

Although this machine has been 
designed for a specific series of as- 
sembly operations, it is typical of the 
advantages that can be gained by 
combining welding and mechanical 
operations in automatic-assembly ma- 
chines. 
eral type are being designed to in- 
clude pre- and post-assembly machin- 
ing operations. United Welders, Inc. 


Some machines of this gen- 
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"Safe" Machining of Radioactive Materials 





A complete two axis double ended servo system was recently designed and fabri- 
cated for remote control of a small tool room lathe. The prime purpose of the system 
was fo provide al/ necessary operator functions at a remote console so that radio active 
materials could be machined. The system provided carriage control both longitudinally 
and cross feed. Other operations, such as loading work, closing collet and changing 
tools, were to be accomplished by manipulators. United Contro! Systems, Inc. 

Circle 57 on postcard for more data 
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New line up of Chrysler M & I engines... with a new running mate: 
Perkins liquid cooled diesels. Both highly compatible, 
highly competitive power plants now available in the United States 
and Canada from a single source: Chrysler M & I. 
Parts and service for both—marine or industrial, gasoline or diesel— 
available within 8 hours from Chrysler’s nationwide Engine Center network. 


What’s new? The power, the package, the 
price! New Chrysler M & I line includes nine 
basic models—170 to 413 cu. inch displace- 
ment, two OHV sixes, seven OHV V-8’s. Most 
are available in two versions—a heavy duty 
standard and a heavy duty premium—to give 
your application the exact power it needs. All 
are highly competitive engines that give you 
more heavy duty horsepower per dollar. 
Perkins diesels are highly compatible with 


Chrysler’s horsepower range—and just as com- 
petitive. Six basic models—three, four and six 
cylinders—20 to 130 horsepower. All high 
speed, liquid cooled engines with a proven 
record of performance in over 500 applications 
—including Chrysler built trucks and taxis. 

If your power requirements are within the 
170 to 413 cu. inch range, you'll want to take 
a good long look at the new power package 
from Chrysler M & I. Send Coupon for Details, 


CHRYSLER > 


IMZARINE AND CENDUSTRIAL ENGINE DIVISION 


CHRYSLER CORPORATION 
DETROIT 31, MICHIGAN 


DEPT. Al-8, Chrysler Morine & Engine Division 
P. O. Box 1836, Detroit 31, Michigan 


Send for detailed information 
on new gasoline and diesel 
engines from Chrysler M & | 


NAME: 


Please send me the 
following literature: 


Chrysler M & | Engine 
Specification Folder 


Perkins Diesel Full Line 
Specification Folders 


| am interested in an engine of about for 


(Horsepower) (Application) 


TITLE OR DEPT. 


COMPANY 


ADDRESS__ 


CITY. 
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COLOR 
FILL 


CODE 
~~ MARK 
* 


> IMPRINT 

your products, parts, 
caps, containers, etc. 
with the— 


ACROPRINTER 


Tedious hand filling, messy 
spraying and sloppy ap- 
plications of color . . . ore 
eliminated when you use 
the ACROPRINTER®. 

We makeaflexible die of 
ACROPRENE® to exactly 
match the cavity, depres- 


sion and contour of your , 

part or product, then set A BLOWER 
it in the ACROPRINTER® Bw’ 
No. 301 or No. 401A. 

maki your color filling - 
operation a high produc- 

tion mechonical one that 

applies printing ink or 

enamel precisely and at- 

tractively. 

Die-Cast, stamped, em- - 
bossed, molded, cast and 

engraved ports are ac- 

curately color filled with 

lettering and design. 


®ACROPRINTER 
Model No. 
401A 


Model No. 301 
is a hand oper- 
oted machine 
adjustable for 
utmost perfec- 
tion. Model No. 
401A is the 
air-operated 
machine with 
thot same pre- 
cise touch and 


higher speed. 


For FILLING or PRINTING, send a 
sketch, sample part or description 
with dimensions. Acromark Engi- 
neers will give you the full answer 
promptly, with illustrating data. 


Silicones 


(Continued from page 38 


TYPICAL PROPERTIES OF SILASTIC 
RTV 


Temperature Range 

(—70 to 275 C) 
Tensile Strength, psi 
Elongation, % 
Hardness, Shore A 
Electric Strength, volts/mil 
Surface Resistivity 

@ 50% Relative Humidity, ohms 

2.8 x 10” 

Dielectric Constant, 10° cycles 2.96 
Dissipation Factor, 10° cycles 0.003 
Water Absorption after 70 hrs 

Immersion @ 212 F, % 1.0 


—100 to 500 F 
225 to 850 

100 to 400 

20 to 65 

300 to 500 


Foundry and Casting 
Supplies 

Silicones are used as _ release 
agents in production molding of 
glass, rubber, metal and plastic 
parts ... play a key role in effi- 
ciency of shell mold method of 
casting metal parts. These sili- 
cone parting agents give clean, 
easy release, improve surface fin- 
ish, reduce scrap—are easily ap- 
plied and effective at low concen- 
trations. Because they are heat- 
stable, and do not break down to 
form carbonaceous builp-up_ on 
molds, silicone release agents cut 
mold cleaning and maintenance 
costs—do not stain light-colored 
parts. Other anti-adhesives that 
serve industry include silicone 
coatings for paper and paper- 
board. Paper coated with Syl-off® 
prevents the adhesion of sticky 
materials such as asphait and un- 
vulcanized rubber—in packaging 
and processing operations—saves 
time and material. Available from 
approved mills and converters in 
the form of bags, containers, 
drums, interleaving paper, paper- 
board, liner materials and sheets. 


Progress of Silicone 
Technology 

During the past 17 years, the 
continued expansion of Dow Corn- 
ing’s silicone production facilities 
is a veritable tribute to the sili- 
cone scientists’ abilities and the 
widespread acceptance of his 
products. Over 1/3 of all the 


oer 
mene 


when your PLANS 


Call for WHEELS call 
ELECTRIC 


for design assistance 


Sand automated pro- 


duction of industrial 
and agricultural wheels 


Dependable price estimates, 
design counsel and help, cost- 
cutting production recommenda- 
tions—yours practically at the 
snap of a finger. These, and more, 
are the added advantages of 
Electric’s highly automated oper- 
ation together with an ideal 
Midwest location for on-the-job 
service. 

And behind every trained Electric 

s 
D 


Wheel sales engineer stands 
Electric’s more than 100 years’ 
experience in transport engineer- 
ing. Call or write today for the 
exact industrial or agricultural 
dise- or spoke-type wheel 
(steel or rubber tired), rim, hub, 
axle or component part you're 
looking for. 


“What we se// is quality and service” 


BD BOERS 


WHEEL COMPANY | 


Write to Department 2-4 | 
1120 N. 28th St.. Quincy, Hilinois ee 
r = 
BAldwin 2-8320 
Div. of The Firestone Tire & Rubber Co. 


Ps 


A CR BET aT 0 20, St, 


people working at Dow Corning 
have technical degrees—chemists, 
physicists and engineers educated 
in all fields of engineering. This 
statistic 


hs SUA 


R@QMWVARIX 
. 
U/ 
ompany ? 
303 Morrell St.. Elizabeth 4, N. J 
"The Original Marking Specialists'' 











overall includes more 
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CLEANS 
AND 
PHOSPHATE 
COATS 








r—_— ber 
DETREX " H 
Control 


910 for 


aS hardwater 
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ELIMINATES 
HARDWATER 
PROBLEMS — 

CONTROLLED 


ES IT WITH 
OTH BARRELS 


» 
i ee hy 
sie / A 
hig t 


A 
Z A "4 
* ° . 
— .# ere’s.@ Brand new approach to iron phosphate coating. 


Détrex 910 chemically cleans and phosphate coats in one operation. 
for use in continuous mechanical spray washing equipment 


a 2 to a 6 stage operation. 


A HARD WATER AREA? This field tested and fully guar- 

teed products is so compounded that it will accept at least fifteen 
times more Glkali than other products and still remain in the PH coating 
range to produce superior iron phosphate coating. This unique alkali 
tolerance permits Detrex paint-bond 910 to be used in practically all 


}sgreas of the United States without special PH control. 


ee it’s a “double-barreled” advancement that can mean important sav- 
Hings to you. Our field engineers will be glad to furnish the details. 


CHEMICAL INDUSTRIES, INC. 





P.O. Box 501, Dept. Al-860, Detroit 32, Mich. 
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than 80% of “the men in the field” 
the indus- 


directly. 


salesmen who serve 
The 
plants and 
of the 


increased 


try modern labora- 


pilot silicone 


tories, 


production units company 
size 


for 


greatly in 
the growing 


these materials. 


have 


with demand 


Aids to Research 
Engineers 


Because the silicone technology 


HALL-TOLEDO’S 


exclusive “‘point- 
contact” principle 


developed by these operations is 
available to assist all industries, 
the experience acquired by work- 
ing with the technical personne! 
of a particular industry influences 
the ultimate performance of each 
silicone product. As a typical in- 
dustry, Dow Corning 
work directly with automotive de- 
signers and engineers to develop 
new materials for a 
For example, 
the 
part, 


engineers 


improved or 
specific application. 
if the 
for a 


application involves 


need silicone rubber 


This fast, precision eccentric grinder 


is completely automated and one of 


of a series originated by Hall-Toledo. 


At 80% efficiency it will produce 540 


valve seats per hour, and all seats will 


GUARANTEES 
INCREASED 
¢ VALVE SEAT 
PRODUCTION 


¢ ACCURACY 


eat lower 
cost! 


t 
\ 





* 
se 


be held within .002 in. total 
indicator reading. 
You may require an even higher 


rate of production—or as little as five 


cylinder heads per hour. But 
whatever your production needs, it 
will pay you to investigate 
Hall-Toledo’s exclusive, eccentric 
grinding principle. 

Its secret to accuracy is in 
““point-contact” grinding, 
which permits precision 
finishing of valve seats 

at unbelievably high 

rates of production. 

Tell us about your 


production needs. 











2860 South 
Please send 


Name 


HALL - TOLEDO, INC 


(5 to 20 cylinder heads per hour); 
(20 to 500 cylinder heads per hour) 


Avenue, Toledo, Ohio 


me information descrroing: Low-production grinders 
__: High production grinders 





Title 
Company 


Street_ 
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the component can be made in the 
Silastic Fabrication Laboratory, 
at Dow Corning, for evaluating a 
silicone rubber stock or a series 
of stocks by testing in place under 
the actual conditions of operation. 
This system of silicone product- 
application development prevails 
in all product areas as automotive 
men outline their requirements. 
The communication of product- 
meeting-requirements between 
Dow Corning engineers and the 
engineers of industry have, dur- 
ing the past five years, perfected 
such new silicone materials as: 
solvent resistant silicone 
rubbers 
air-drying silicone-based 
paints 
rigid and resilient potting 
and encapsulating mate- 
rials 
a whole family of 
temperature vulcanizing 
silicone rubbers 
safety glass interlayers 
low curing impregnating 
and dipping varnishes for 
all classes of electrical 
insulation 


room 


Future Developments 

What new silicone products can 
we expect in the future? No one 
knows. Research and development 
continue in a variety of broad 
fields. For instance, an entirely 
new range of properties is possi- 
ble by introducing flourine atoms 
into the silicone polymer. This 
type of modification has already 
produced an effective solvent-re- 
sistant rubber and work 
is continuing toward flouro-sili- 
‘one fluids. These could increase 
the temperature and environmen- 
tal limits of lubricants, and hy- 
draulic fluids, for example, not to 
mention their life-span. Polymeri- 
zation by radiation is being stud- 
ied and data on radiation resis- 
tance of silicones is being com- 
piled. Progressive 
on older products and techniques 
for producing them are lowering 
the cost of materials 
without sacrificing their proper- 
ties. As cost-conscious as the auto- 
motive industry has had to be in 
manufacturing high quality vehi- 
cles, they are now finding new 
economies in the use of silicones. 


silicone 


improvements 


silicone 
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Fay) DIVIDING HEADS 
TENN Accurate, Heauy Duly 


; : Ball bearing thrust on worm shaft and rear end of spindle 
aha Sa Headstock spindle has threaded nose 
Large tapered bearing adjustable for end play. Head tilts past 90 
Worm wheel and alloy stress-proof steel worm cuts to close limits for accuracy 
Worm wheel and worm shaft can be fully disengaged 
Complete with three index plates for dividing all numbers 
to 50 and even numbers to 100 except 967. Index chart shows all divisions 
obtainable to 380. Specify left (illustrated) or right hand model 
SWIVEL BASE, RISING BLOCKS AND DIRECT INDEXING 
MODELS AVAILABLE ON ALL SIZES 


MODEL SD 614” swing. Spindle 
threaded 1'4"-8. %" table slot 


acacia 175.°° 


Dae MODEL BP 11” Swing for ploin 
a milling machines. Spindle threaded 
2%"-10. %” table slet tongues. 
140 Ibs. 
‘ = $295,°° 


MODEL AU 11” Swing. Fully univer- 
tal for complete indexing and spiral cutting. 
Spindle threaded 2'4"-10. %” table slot 


tongues. 190 Ibs $460.°° 


America’s Lorgest Builders 
of Dividing Heads 


26 S. St. Clair Street 
Toledo 4, Ohio 
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AUTOMOTIVE 
INDUSTRIES 


Penetrates into Leading Plants 
in the 


Automotive and Aircraft Industries 
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A MUSEU essszz.. 


nd \NTERNATIONAL 


COLISEUM 
* 


SEPT. 
7th.15th 


1960 
1513 Se. Wabash Ave. 
COLISEUM cnicaco  \! to 10 P.M. Daily 


NOT OPEN 
THE SHOW TO SEE! 


IMPORTED ano AMERICAN 
MACHINERY 


To Effect Economies in Your Plant 


Phone: Officers, Trustees, Department Supervisors, Buyers 
Richmond and all Plant Employees... WRITE FOR INVITATIONS 
entitling you to register for any or all eight days of 
SEALAMEEE this GREAT MACHINERY CLASSIC to: 


A. BYRON PERKINS & ASSOCIATES, Inc. 
2216 So. Hill St., Los Angeles 7 
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e ASSEMBLY 
e PRODUCTION 
e STORAGE 


Lewis Plastibox containers are one- 
piece molded plastic. They are smooth, 
strong, non-corrosive, easily cleaned 
Colors, either green or yellow, are 
molded-in. Plastibox containers stack 
securely and afford maximum storage 
of small parts. Sizes available are 
812" long x 5” wide x 4'2” deep, 
6% 32" 22", 3"% 32" x 1354", and 
3°x 3)2"x 15%" with a vertical divider 
MOUNTING RAILS — Rails are supplied 
in 18” and 36” lengths to mount 4 
or 8 of the 3 smaller size Plastibox 
containers; 3 or 6 of the largest size. 
Rails afford a wide variety of bench 
or wall arrangements for any assembly 
or storage operation 


4 MOBILE TRUCK ASSEMBLY — These 
Lewis trucks handle all sizes of Plastibox 
containers and allow the boxes to be 
quickly and easily moved from one area 
to another. Trucks furnished with 36” 
mounting rails, two swivel and two rigid 
casters, and are finished in grey enamel. 


WRITE TODAY 
jor complete information 


and brochure 


Y) 
td company 


168 Montgomery Street * Watertown, Wisconsin 
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Proving ground 
for 
AUTOMOTIVE 
CHEMICALS 


{n automotive engineer, watching an instrument panel, makes deliberate 


calculations on a clip board. He's working out the details of a new 


automotive advance that will be introduced to the public three, perhaps 


four years from now. Miles away, a research chemist is doing the same 


thing in one of Dow's Automotive Chemicals Laboratories, helping to 


perfect a new chemical that will be needed for the automobile of the 


future. And, quite often, the two men are working together on the same 


research project .. . 


perhaps an innovation in the braking system... . 


BRAKE FLUID RESEARCH 
PUSHES BOILING POINT TO S80°F! 


Working closely with automo- 
tive engineers, Dow has de- 
veloped new brake fluids that 
can withstand the heat of to- 


morrow’s braking systems. Next 
step: Development of brake 
fluids of even greater capacity 
for the future. 








Measuring brake fluid boiling points in Automotive Research Labs. 








The capacity of brake fluids to take 
heat—the crucial point at which they 
boil and vaporize—is the subject of in- 
tensive work now in progress at Dow’s 
Automotive Chemicals Laboratories. 
Many brake fluid formulations result- 
ing from this work are available com- 
mercially today. They meet or exceed 
the recently tightened SAE specs. 

On that all-important matter of boil- 
ing points, SAE 7ORI and SAE 70R3 
heavy-duty specifications call for 300 
and 375°F, respectively. Six different 
Dow-developed brake formulations of- 
fer boiling points ranging from 320° to 
580 F! Thus the automotive designer 
can build a large margin of safety into 
his brake system for the models that 
will reach the showrooms several years 
from now. 

These fluids have an _ exceptional 
range of operating temperatures, even 
60°F. Other beneficial char- 
acteristics include good lubricity, cor- 
rosion and evaporation resistance, and 
compatibility with other SAE-approved 
materials. They have sufficient water 
tolerance to protect against moisture 
condensation freezing in the brake 
lines, as well as a minimal swelling 
effect on rubber. 

Dow is currently testing the per- 
formance of even more advanced for- 
mulations. Some of these fluids may 
serve in cars that are now little more 
than a gleam in a designer's eye. Cars 
with lower silhouettes, for example, 
may have smaller wheels which gen- 
erate higher braking temperatures, thus 
requiring fluids of greater capacity. 


below 
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@ A look at the 
coolant crystal ball... 


In another area of Dow’s Automo- 
tive Chemicals Laboratories, research- 
ers are also taking the “years ahead” 
view. Their concern is not how to stop 
a car, but how to keep it running longer. 
These men are working on cooling 
systems and cooling system fluids for 
all types of engines—large and small, 
steel and aluminum. They’re currently 
involved in several projects im- 
proving corrosion inhibitors, for exam- 
ple . . . perfecting coolants that per- 
form well under extreme conditions. 

This continuing research has brought 
forth several cooling system advances 
in recent years. Dowgard*, the first 
year ‘round coolant, is “Exhibit A”. It 
replaces antifreeze, water and rust inhib- 


itors in any automotive cooling system. 
*TRADEMARK 


Prior to sub-assembly, parts get 
a bath in Dow solvents. 


Simulated radiators test new coolant formulations. 





@ Solvents scrub metal parts 


Other Dow chemicals get into the 
car-making act long before cooling 
fluid is installed. The extensive group 
of Dow chlorinated solvents plays a key 
role in many manufacturing and sub- 
assembly operations. These solvents 
clean metal parts before plating, finish- 
ing or assembling, and they do it 
thoroughly and safely. 

There are several of these Dow 
chlorinated solvents, each designed for 
specialized NEU-TRI® and ALK- 
TRI®, two Dow trichloro- 


use. 
grades of 


ethylene, are widely used in degreasing 
gears, tappets and other high precision 
parts. Dow perchloroethylene also serves 
in the vapor degreaser, particularly on 
white metal parts. Its high boiling point 
delivers faster, more thorough cleaning. 

Chlorothene®, a safer versatile cold 
cleaning solvent, helps expedite pro- 
duction and maintenance cleaning of 
all types—spray, dip, or wipe. Although 
it is a powerful metal cleaner, Chlo- 
rothene is safe to use as a spot cleaner 
on upholstery. 





@ Non-skid test tracks 


Seems it’s increasingly important to 
automotive engineers that the test track 
be available for duty 365 days a year. 
Dow’s calcium chloride helps keep the 
tracks open for business by melting ice 
in the winter and settling dust in the 
summer. It does the job quickly, yet 
its effect is long lasting. It is easy to 
handle in both the conventional flake 
form (Dowflake®) and the pellet form 
(Peladow™). 


WEATHER — 


i —- .. eee 


neta 


wae — = 
= ~~ Toe 


ape 


we 


Calcium chloride helps keep test track ice-free, dust-free. 





@ Your inquiry welcomed 


if you'd like to know more about any 
phase of Dow’s activities in automotive 
chemistry, please write. Your inquiry will 
receive prompt attention by a member 
of our technical staff. Contact the Dow 
sales office near you or write to THE DOW 
CHEMICAL COMPANY, Midland, Michigan, 
Chemicals Merchandising Dept. 402T8-1 





THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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This Advertisers’ Index is published as a convenience and not as a part of the advertising contract. Every care will be 
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echnical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ 


Products and Services 


Data; 


and more Information on New Production 
Equipment and New Products described edi- 
torially in this issue 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on 
Inquiry Postcards, and mail promptly 


By C. J. Kelly 


ASSISTANT EDITOR 


Gear Honing 1 
illustrated 
“Newest Devel- 
opments in Honing.” De- 
scribed and illustrated in the bro- 
chure are the honing principle and 
the Red 


A new 4-page bro- 
entitled 


Gear 


chure is 


machine called 
Ring Model GHD Honing 
machine. A comprehensive table 
listing production data for present 
tooth honing ap- 
the back 
discussion of 


National 


a new 
Gear 


industry gear 


plications is given on 
page with a 
honing considerations. 


Broach & Machine Co. 


along 


Seal Catalog 2 

This booklet, 
tin AD-150, describes the engineer- 
ing and application of compact, 
ready-to-install Well illus 
trated and lined 
drawings, outlines 


designated Bulle- 


seals. 

sectioned 
the bulletin 
temperature, pressure, shaft speed 


with 


and other critical operating infor- 
mation when 
or utilizing mechanical sealing de- 
vices. Two handy tables are in- 
cluded, one listing standard sizes 
of seals which available 
the other detailing the type of 
construction of various seals. Gar- 


lock, Ine. 


necessary selecting 


are and 


Technical Bulletin 3 
bulletin, 
ta- 
and 


A four-page technical 
contains weight comparison 
bles for welded steel 
solid bars. This bulletin 
tains highly useful tables of drive 
shaft torque values, physical prop- 
erties and available sizes of weld- 
steel tubing. Strength and duc- 
tility values are tabulated for as- 
and 


The 


tubing 


also con- 


welded, normalized drawn 


drawn tubing. 


Tube Co. 


mandrel 


Standard 


Thermocouple Wire . 
of 


are shown in a new catalog which 
Nu- 


cover 


Twelve pages information 
sections. 
to 
technical 


is divided into two 
merous charts are shown 
the 


data. 


specifications and 
Also included are price lists 
and ordering Minne- 


apolis-Honeyu ell Regulator Co. 


directions. 


Precision Switches 5 


Precision snap-action switches 
and electro mechanical devices are 
15 page 
Illustrations, line drawings 
and numerous charts cover all the 
technical information and 
for this line. Cherry 


cal Products Corp. 


described in a new bro- 


chure. 


statis- 


tics Electri- 
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TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 


Data Sheets and Reports 


Advertisers’ Products and Services Data; and 
more Information on New Production Equip- 
ment and New Products described editeri- 


ally in this issue. 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on the 
Inquiry Postcards and mail them promptly 


By C. J. Kelly 


ASSISTANT EDITOR 


Convection Furnaces 6 


Bulletin 660 covers a line of 
furnaces which were designed for 
a broad range of industries. In- 
cluded in the booklet is a general 
description of these units, illustra- 
tions and specification charts. Cut- 
away drawings, schematic draw- 
ings and important technical in- 
formation is also shown. Hevi- 
Duty Electric Co. 


Speed Drives 7 


A 16-page catalog 
stepless variable speed drives for 
fractional horsepower  applica- 
tions. Operating features and in- 
stallation suggestions are accom- 
panied by numerous diagrams and 
tips on power transmission. Charts 
and diagrams answer virtually 
every question on the use of me- 
chanical variable speed. Zero-Mazx 


Co. 


describes 


Set Screw Economics 8 


A capsule review of the relative 
economics of set screw installa- 
tion—by hand, by power tool and 
by automatic inserter—is featured 
in a new four-page bulletin. 


Standard Pressed Steel Co. 


DC Contactors 9 


Bulletin GEA-6621A, 32 pages, 
catalogs contactors and relays for 
all d-c industrial control. The cat- 
alog includes illustrations, layout 
and schematic diagrams, applica- 
tion data, and specifications for 
each line of general-purpose con- 
tactors (25-100 amp), mill type 
contactors (100-2,500 amp), time- 
delay contactors, general-purpose 
and timing relays, instantaneous- 
overload and thermal-overload re- 
lays, field-loss relays, field accel- 
erating and decelerating relays, 
and high drop-out relays. General 
Electric Co. 


Shelving Catalog 10 


This publication, catalog 2400, 
contains full information on bolt- 
less T-line shelving, angle shelv- 
ing, tool drawer 
case units, bin units, custom shelv- 
ing arrangements and truck shelv- 
ing. Also included is a section on 
steel lockers, storage cabinets, and 
bookcase shelving. Typical appli- 
cations and specifications for each 
type of shelving are listed, as well 
as tables of dimensions and capac- 
ities. Penco Div., Alan Wood Steel 
Co. 


storage inserts, 
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Tubing Tools 11 


Over 75 different tools and kits 
are shown in a new 32 page cata- a 
log. Specifications, illustrations 
and technical information is shown 
with detailed drawings. The Im- 
perial Brass Mfg. Co. 


Positioning Device 17 


A two color bulletin describes 
dual torque-locking and posi- 
tioning device designed to drive, 
position, over-run and _ backstock 
in clockwise and counter clockwise 
directions. The technical informa- 
tion is separated into specific sec- 
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138 
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198 
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56 
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75 
95 


14 
34 
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74 
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O-Ring Chart 12 


A new O-ring handbook covers 
design, compound information, 
plus an O-ring cross reference 
chart for O-rings and seals to 
AN, MIL., industrial and trade 
specifications. C. E. Conover and 
Co., Ine. 


Ballizing Process 13 


A 12 page technical bulletin on 
the ballizing process for high 
speed hole sizing and finishing 
tells how the system works, con- 
ditions best suited to ballizing, 
lists production and cost advan- 
tages and shows production set- 
ups. Industrial Tectonics, Inc. 


Bending Machines 14 


A complete line of rotary bend- 
ers for the forming of tube, pipe, 
bars, structural shapes, channels, 
etc. from steel, stainless steel, 
copper, brass, aluminum are de- 
scribed in this new catalog. 

These benders range from hand 
to fully automatic hydraulic bend- 
ers. Size range from % in. O. D. 
tube to 17 in. O. D. Pipe. Wallace 
Supplies Mfg. Co. 


Casting Technique 15 


Designers, engineers and metal- 
lurgists will be interested in a 
new 56 page brochure which de- 
scribes a precision casting proc- 
ess. This literature, called “The 
Shaw Process,” contains both sim- 
plified diagrams and actual pho- 
tographs of this technique. Mold 
characteristics and design advan- 
tages are included. Shaw 
Development Corp. 


Process 


Marking Units 16 


Bulletin 114 describes a line of 
marking machines that are avail- 
able in several sizes and styles. 
Many illustrations are included to 
cover some of the products that 
can be marked with these units. 
Special fixtures for odd shaped 
parts are shown and described. 
The Acromark Co. 


tions with sizes and ratings in a 
chart. The Formsprag Co. 


Lift Trucks 18 


Catalog BU-640 describes the 
new “F” series fork lift trucks 
in eight pages. It is complete with 
pictures and illustrations telling 
the design, engineering, construc- 
tion and operating story for this 
line. This equipment is in the 3, 
4 and five thousand lb capacity 
range. Included is detailed data 
on the new engine that powers 
these units. Allis-Chalmers Mfg. 
Co. 


Speed Drives 19 


SL-351-460 is the designation 
given to a new catalog which cov- 
ers the specifications and techni- 
information on a line of ad- 
speed drives. Exploded 
views, graphs and schematic dia- 
grams are included in the litera- 
ture. Cleveland Machine Controls, 
Inc. 


cal 
justable 


Vinyl Coatings 20 


A 20 page illustrated booklet 
describes how vinyl dispersions and 
Im or sheeting can be used to 
improve product performance and 
to add dimensions in form, 
color and texture to metal. This 
booklet tells how intricate shapes 
can be spray or dip coated. Mon- 
santo Chemical Co., Plastic Div. 


new 


21 


illustrated brochure de- 
scribes numerically controlled 
equipment that is applicable to 
high production operations, short 
both. Cut-away 
and technical descriptions are in- 
cluded. Pratt & Whitney Co., Ine. 


Numerical Control 
A well 


runs or views 


Transformers 22 


Characteristics, rating and _ il- 
lustrations are shown in an eight 
page brochure that covers various 
types of transformers for resist- 
ance welders. The Taylor Win- 
field Corp. 
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TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 


Data Sheets and Reports 


Advertisers’ Products and Services Data; and 
more Information on New Production Equip- 
ment and New Products described editori- 


ally in this issue. 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers 


ou want on the 


Inquiry Postcards and mail them promptly 


By C. J. Kelly 


ASSISTANT EDITOR 


Clutch Catalog 23 

A catalog describing character- 
istics of par- 
ticle clutches ranging in capacity 
to 1,900 lb in. has 
installa- 
illustra- 


of a line magnetic 
from 2.5 oz in. 
published. 


drawings 


Curves, 
other 


been 
tion and 
tions are used to acquaint design 
engineers with 10 different 
of clutches and their possible uses. 
The 16-page, brochure 
is a project of Lear’s newly cre- 
Products group. 


series 


two-color 


Industrial 
Ine 


ated 


Le ar, 


Metal Working Line 24 

Metal working hydraulically op- 
erated hydramatic for 
punching, shearing, forming, and 


presses 


other operations are described in 
a new catalog. It con- 
tains charts, illustrations and gen- 


this 


56-page 


concerning 
Mia. Co. 


information 
W. A. Whitney 


eral 


line 


“Tailor- 
explains the operat- 


Torque Data 

This brochure, entitled 
Torque,” 
principle of these 
scribes clutch, 
clutch-brake applications. 
package 


ed 


ing units, de- 


brake, 
Torque 


several and 


ratings and dimensions 
the 


shown. 


complete product line is 
Schematic drawings, illus- 
trations and charts are included. 
Warner Electric Brake and Clutch 


Co. 


for 


Tubing Guide 26 

The selection of steel tubing ac- 
cording to finish, 
formability, machinability, welda- 
bility and relative cost is simpli- 
fied through comparative listings 
Ele- 


type, analysis, 


of various types of tubing. 
such size range, wall 
thicknesses and stock length are 
included. Tips on the use of tub- 
ing round out the data. Joseph T. 
Ine. 


as 


ments 


Ryerson and Son, 


Finishing 27 

Capacities, and 
operating features for four models 
of separating equipment are de- 
scribed in this bulletin. The mod- 
els covered include a mechanical 
screen separator, a magnetic sep- 
arator, and two types of manual 
The latter 
separator for 
equipment 
type of separator. 
Wheelabrator Corp. 


specifications, 


include a 
with 


separators. 
portable use 
roll finishing 
shaker table 
Techline Div., 


and a 


Electric Valves 28 


A 20 page profusely illustrated 
Bulletin, 91024, describes 2, 3 and 
4-Way  Electrically-O perated 
Valves. This bulletin supplies de- 
scriptions, specifications, outstand- 
ing features, flow charts, optional 
features, ordering data and di- 
mensions. Airmatice Valve, Inc. 
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it will still be as beautiful 
when she grows up 


Yes ... when she’s ready to drive her own car, she too 
U N j LOY will want the long lasting beauty and protective qualities 

of solid stainless steel trim . . . and if this car is still 
STAINLESS STEELS around, the trim will be just as beautiful as it is today. 


For stainless that offers maximum ease of fabrication 
and lasting, lustrous finish, specify Uniloy Stainless Steel. 


UNIVERSAL 
CYCLOPS 


STEEL CORPORATION 
EXECUTIVE OFFICES: BRIDGEVILLE, PA. 


STAINLESS STEELS * TOOL STEELS * HIGH TEMPERATURE METALS 
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SHULER AXLE COMPANY, Incorporated, LOUISVILLE, KENTUCKY 


— - 

















. 
* ~ . 
: " . - al 
7 ? 
ay Ps “ ~ 
fl ? ‘ : 
a ig = 
ee GS 1 
+ 

: ‘ 

. te - * aoe 
A ‘ * Hotes AL mine intents ob a intiesMhe 
. - i 7 ¢ 
c a * 4 
. - 7 oe + 
’ , ’ = 
; ‘ ' Fi . 
‘ : ‘i 
. 
A é ‘ 
* . 
+ 7 . 

















